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The Docks at Skagway, the * ‘me Point of the Wite Pass and Yukon Railroad. 


THE WOST WONDEPYUL RAILROAD OF THE NORTH.—[See page 29,) 
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IMPORTANT CHANGE OF PANAMA CANAL LOCKS, 


rhe Panama Canal Commission has decided upon an 


important revision of the plans for the locks near the 
Pacific terminus of the Panama canal, which will r« 
sult in considerable economy, and will place the loc 
in & much better defensive position. The earlier plans 
pre ied for the construction of two large dams, one 


the La Boca-San Juan, a mile in length, the other the 
Soza-Corozal dam, a mile and a quarter long. These 
structures would have formed a lake, two miles wide 
and four miles in length, and would have necessitated 
the relocation of the Panama Railroad and the build 


ing of a spliilway from Soza Lake to the sea 
The new plan calls for the construction of a single 


dam at Miraflores, only half a mile long, in which 


will be built the two locks, by which ships will be 
raised from sea level to the 55-foot level A channel 
1) feet wide will lead from the locks to tl lay of 


Panama, and this channel will lie in material that can 
be excavated entirely by dredges. Another advantage 
of the change is that the Miraflores dam will be found 
ed everywhere upon rock, which the numerous 6 by 8 
feet test pits have shown to be present throughout the 
whole site. The change will also lead to some economy 
of time in transit, since ships will be able to steam at 
goed speed through the 500-foot channel, direct from 
the sea to the locks 

The importance of the change can scarcely be over- 
estimated The security of the canal is greatly in- 
creased by the removal of the dam and locks some 
four miles farther out of the range of an enemy's 
un the target is much smaller; and it is estimated 
that because of the reduction in size of the works and 
the greatly reduced depth to rock foundations, there 


ff about eight million dollars 


will be a total saving 
over the former plans 

_ —e + ee —_ 

OUR DECADENT MERCHANT MARINE. 
Admiral Dewey, in a report prepared in 1905 at the 
request of the Merchant Marine Commission, stated 
that on the basis of a strength of twenty-seven battle 
ships, the United States navy in a serious war would 
require from the merchant marine approximately one 
hundred vessels, in addition to a large number of tugs 
At the present time our navy includes exactly that 
number of battleships; yet in the whole merchant 


marine we could not possibly secure the necessary 
number of vessels of the larger size called for in 
Admiral Dewey's report 


if proof of this were wanted, we have it in the con- 
ditions attending the dispatch of the Pacific fleet of 
sixteen battleships around Cape Horn; for the coal 
necessary for this fleet (except a small portion carried 
by our reeular navy colliers) is being shipped to the 
varions coaling places in foreign tramp steamers. Al 
though the President offered to pay American ships a 
rate fifty per cent higher than that paid to foreign 
vesse! American steamships could not be secured 
A numerous merchant marine, capable .f furnishing a 
large reserve of trained officers and men, is absolutely 
indispensable, if the full efficiency of a country’s navy 
is to be realized. According to the Assistant Secretary 
of the Navy, England to-day has at least one hundred 


merehant colliers. aggregating 400,000 tons capacity, 
immediately available in the event of war; whereas, 
the United States, in spite of the fact that it has now 
risen to the position of second naval power in the 
world, would be very gravely handicapped by the lack 
of a fleet of seagoing merchant ships and of a quall- 
fied reserve ef officers and men. 
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We cannot shut our eyes to the fact that the mer- 
chant marine of this country, which at one time was 
the most numerous and efficient in the world, is, to-day, 
at least in some parts of the high seas, in danger of 
ibsolute extinction Proof of this is found in the 
conditions in the Pacific Twelve months ago there 
were fifteen large American steam merchantmen ply 
ing upon the Pacific Ocean; to-day only eight of these 
are left, and at this rate of retrogression the absolute 
extinction of our merchant ships, at least on that 
ocean, is only a question of time. The decadence of 
our merchant marine is mainly due to the facts, first, 
that we cannot build merchant ships as cheaply as they 
are built abroad; and, secondly, that because of the 
higher pay and better food of the American seaman, 
it costs us a great deal more to run our ships. If we 
are to establish steamship routes, and place upon them 
steame! which in point of speed and accommoda- 
tions are the equal of those owned by foreign countries, 
it is absolutely necessary that some sort of government 
assistance be rendered, particularly as the competing 
lines are already themselves, in many cases, heavily 


dized [he Assistant Postmaster-General, in ex- 
ining recently why the Post Office Department is 
favor of a subsidized merchant marine, stated that 


the government received last year for carrying the 
mails to foreign countries over $6,500,000, of which 
more than $3,500,000 was profit. He further stated 
that if the government were willing to forego this 
profit, and to have the mails carried by its own citi- 
zens instead of by foreigners, this six and a half mil- 
lion dollars of postal receipts would provide at a mini- 
mum cost the necessary naval reserve. 
>-*-2> - 

PREVENTION OF “ FLAREBACKS” IN MODERN GUNS, 

Unquestionably the greatest risk incurred by those 
who handle modern ordnance is due to what is known 
as the “flareback.” It is a danger which has always 
been present in the English navy; in our own navy it 
has been responsible, during the past seven or eight 
years, more or less directly, for the deaths of over half 
a hundred men; and not long ago, during the firing of 
a 10-inch gun on the new Japanese battleship “Kashi- 
ma,” there was a flareback which ignited a powder 
charge, and resulted in the death and injury of over 
forty officers and men. The causes of this peril are well 
understood, When a gun is discharged, a large quan- 
tity of gas, chiefly carbon monoxide, remains in the 
bore of the gun. As long as the breech remains closed, 
this gas does not ignite, for the reason that there is 
not sufficient oxygen present for combustion; but upon 
the opening of the breech for the insertion of the 
next charge, this gas is frequently blown out by the 
back draft passing through the gun, and meeting with 
the necessary oxygen in the air, it is ignited, and 
bursts into a flame which is frequently of great mag- 
nitude, One of the officers of our navy recently de- 
scribed a flareback, in which the flame rose and spread 
out for a considerable distance under the roof of the 
turret. 

For the prevention of flarebacks, the navy now in- 
troduces a blast of air at the breech before it is opened, 
for the purpose of expelling these gases, driving them 
out through the muzzle of the gun. The ordnance offi- 
cers of the army, which is not troubled with flare- 
backs, claim that the difficulty can be eliminated en- 
tirely by enlarging the ignition charge of black pow- 
der If this be done, there is a more complete com- 
bustion of the gases, particularly of the dangerous 
carbon monoxide We understand that the navy is 
adopting this method with good results. 

The Germans have taken up the subject with their 
characteristic thoroughness, and have produced a pow- 
der which is said to give no flareback whatever, even 
in guns of the largest caliber. The composition of 
the powder is not known, but it is supposed to consist 
of nitroglycerine. nitrocellulose, and vaseline The 
prevention of the flareback, however, is believed to be 
due to the incorporation in the powder of a small 
amount of some chemical which has proved to be 
thoroughly effective. Next to the problem of gun 
erosion, this is the most serious of those which con- 
front the artillery expert. Apart from the actual loss 
of life, which in our own navy has reached the pro- 
portions of a calamity, it is certain that the existence 
of this menace must produce a certain amount of ner- 
yousness at the very time of all others when the gun- 
ner should have his eye and hand in perfect control. 

- — + oe ~_——_- 

WARSHIP CONSTRUCTION AT OUR NAVY YARDS. 

Popular fallacies die hard, especially when they are 
kept alive by persistent and interested misrepresenta- 
tion. A notable instance of this is the statement so 
often made, and too widely believed, that it costs a 
great deal more and takes considetably longer to build 
a battleship at a government navy yard than it does 
at a private shipyard. There was a time, it is true, 
when navy-yard-built ships were very costly, and took 
an unconscionable time to complés, but that was 
over twenty years ago, when political «-ntrol of navy 
yards was rampant, and before a certain courageous 
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young naval constructor, who later became Chief Con- 
structor of the Navy, undertook the task of rescuing 
our navy yards from political control, reforming their 
many abuses, and putting them in first-class working 
shape. It was the regeneration of these yards which 
rendered it possible for them to take hold of the high- 
est class of naval work and complete it in the same 
time, and for only slightly more cost, than the best 
of our private yards. This was clearly proved, some 
years later, in the construction of the large, modern 
battleship, the “Connecticut,” at the New York navy 
yard, when the work was carried through so expedi- 
tiously, that the private yard which had taken the con- 
tract for the sister ship, had to extend itself to the 
utmost to keep pace with the government-built ship. 
One of the main objects of giving work of new con- 
struction to the navy yards was to spur the private 
builders to greater activity; for up to that time it 
was a notorious fact that the government contract 
work was treated as a kind of standby in the private 
yards, the first attention being given to orders for 
private firms. The record made by the “Connecticut” 
for rapid construction has acted as a most effective 
spur to the private yards, and our latest warships, in 
spite of their greater size, are being built in from 
fifty to sixty per cent of the time taken to build the 
earlier ships. : 

The agitation in favor of navy-built ships originated 
within the navy itself, and its most effective advocate 
was the naval constructor above referred to, Mr 
Francis T. Bowles, who subsequently left the navy, 
and is now the president of one of the great shipyards 
upon which the government depends mainly for the 
construction of its new navy, The most complete and 
convincing presentation of the arguments in favor of 
navy-built ships, is that made by Mr. Bowles in the 
year 1900, before a congressional committee on naval 
affairs appointed to consider this question. Just now, 
when the question is again being agitated, it would 
be impossible to find a better brief for the case than 
this testimony of the former constructor. 

In his evidence before the committee, Mr. Bowles 
stated that the first advantage of building ships in 
navy yards is that it maintains the efficiency of the 
mechanical force and of the plant and shops. “The 
reason that we have navy yards is to provide ourselves 
with the means of equipping and keeping our ships in 
good order for purposes of war; and, with that end in 
view, and in the light of our recent experiences, it is 
essential that the organization of a mechanical force 
and the equipment should be kept in an efficient con 
dition. 

“Now, if, in these yards, which are essential to the 
object of the navy, we should keep a vessel or two 
vessels building all the time, we would have a nucleus 
of a complete force, and it would be necessary, in order 
to do that work with a reasonable degree of economy, 
that our yards should be kept in good order. 

“The fact that a vessel is building in a navy yard 
makes it possible to conduct the repair work of the 
fleet economically and rapidly; because, if a vessel 
comes in for repairs, as soon as it is determined what 
it is necessary to do, the force is available, and every 
shop is in working order, and the chances are that 
there is a stock of material on hand of every kind 
that would be needed to make those repairs. The mat- 
ter of having the material on hand is one of the most 
essential items in carrying on work rapidly. 

“The third advantage is that the amount expended 
for repairs will be reduced by the fact of having ships 
building in the yard. That may seem a curious thing, 
but it is perfectly true that if you have got enough 
to do to keep an efficient force at work, there will be 
no tendency whatever to magnify repair work, or even 
to devote attention to considering what improvements 
can be made in existing ships. 

“The fourth advantage in carrying on new work in 
the navy yards is that it enables the government to 
maintain a high standard of workmanship and design 
by which fhe contractors can be made to conform to 
what is necessary under their contracts, and I con 
sider this a great advantage. 

“I will combine that with the fifth item on my list: 
that building ships in navy yards provides a training 
for those who must inspect the contract work. I main- 
tain that a man is unfit to be a government inspector, 
to tell the contractor how his work shall be done and 
what is acceptable and what is not acceptable, unless 
he has had that kind of work himself. 

“The next advantage to the government in doing 
the work is that no profit has to be made, The cost of 
inspection can also be saved. When a ship is built by 
contract, the government maintains a force of inspec- 
tors and draftsmen, who inspect the work in progress 
and make projected plans. The cost of a trial trip is 
another item saved, for it is the custom to remunerate 
the contractor, either by including it in his contract, 
or fairly, as an extra bill, for all the expenses of the 
trial trip.” 

Now, since the above telling arguments were pre- 
sented—and they are just as valid to-day as when they 
were made—the question, as we have noted above, has 
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been put to the test by the construction at Brooklyn of 
one of a pair of the largest battleships so far built for 
our navy and the question naturally arises, How 
far have the predictions of the former Chief Con- 
structor verified? In answer, it can be said 
that the “Connecticut,” in spite of the strenuous efforts 


been 


of the private firm which was building the sister ship 
“Louisiana,” was completed within the same time as 
that ship, and within two or three months less time 
than called for by the contract. Because of the fact 
that hours are shorter, and the pay somewhat higher 
in the government yards, no claim was ever made that 
the “Connecticut” could be built as cheaply as the 
“Louisiana.” It was estimated that she would cost 
about ten per cent more than the other ship. As a 
matter of fact, in the final summing of the costs, it 
was found that she cost only five per cent more. The 
latest official report of the Navy Department gives the 
total cost of the two ships to September 30, 1907—the 
figures including the expense of alterations chargeable 
to original construction, and also of armor and per- 
fittings—as follows: For the “Con- 
“Louisiana,” $6,037,- 


manent ordnance 
necticut,.”” $6,367,308.22: for the 
344.47 

The question may be raised as to whether as good 


a ship can be built at our navy yards as at the private 


yerds. Perhaps the most conclusive test of this point 
is to compare the actual cost of repairs on these two 
ships since their completion. Fortunately, the figures 
are available; for the same report gives the cost of 
such repairs for the “Connecticut” as $94,314.56, and 


for t Louisiana” as $110,500.19, a difference of about 


17 per cent in favor of the “Connecticut.” As a matter 
of fact, the comparison is more favorable than appears 
on the face, and this for the reason that the totals 
for the “Connecticut” include repairs made necessary 


by her having been run aground during the past sum- 
mer, an accident which, of course, is in no sense charge- 
able to the quality of the work of the ship itself. 

In regard to the five per cent increased cost of the 
“Connecticut,” it is but fair to draw attention to the 

large battleship to be 
yard, there are sevcral 
which would not appear 


fact that, this being the first 
built at the Brooklyn navy 

items of cost charged to her, 

against any subsequent battleship built upon the same 
ways. These are expenses due to work of a prepara- 
tory kind; to the provision of special tools in the 
appliances in the yard, 


machine shops and special 
which, once built, will be available for subsequent 
ships 

Thus, the preparation of slip, cribbing, and scaf- 


“Connecticut,” as 
so also the cost 


folding cost over $39,000 for the 

against $12,000 for the “Louisiana;” 
of preparing launching ways and launching the ship 
cost over 100 per cent more for the navy yard ship. 
There would be no such difference in the case of the 
next battleship to be built on these same launching 
ways. Again, in the preparation of beds and erecting, 
the list shows a cost of $12,000 or about 100 per cent 
more for the “Conne This item probably refers 
to the beds on which the engines were built; yet these 
beds are now a part of the permanent plant of the 
indeed, are now being used for 
building the engines for the collier “Vestal.” It would 
be possible to follow this comparison further if we 
had time, and show that if the cost of these prelim- 


ticut.” 


erecting shop, and 


inary preparations and of special tools and appliances 
were charged to the plant of the yard, to which they 
properly belong, the difference of five per cent between 
the “Connecticut” and “Louisiana” would be not a 
little reduced 
Se eee anes. aT om 
A NEW COIN COUNTER. 

A new coin counting device has been 
which is claimed to possess several advantages over 
the older forms of this machine. In brief, the new 
coin counter assorts, counts and delivers accurately in 


perfected, 


regulation bank packages, nickels, dimes, quarters, and 
half-dollars, and in one-fifth to one-tenth the time 
necessary to do the work by hand. All the operations 

» carried on simultaneously and the machine is com- 
plete in itself, no extra parts being necessary for the 
manufacture of wrappers, or for any other portion of 
The amounts in the packages may be varied 
to meet the requirements, and every coin can be fol- 
lowed by the operator from the time it enters the 
apparatns until it is delivered and counted. Canadian 
and quarters, and badly muti- 
lated coins of our own money, are automatically sorted 
out and rejected. 

—_——-———~»+ 0 ee 
THE ECONOMIC WASTE OF ACCIDENTS. 

A friend of the American Museum of Safety Devices 
and Industrial Hygiene has offered a prize of $100 for 
the best essay on the Economic Waste of Accidents. 
The committee of award consists of Richard Watson 
Gilder, George Gilmour, and W. H. Tolman. Prof. 
F. R. Hutton, past president of the American Society 
of Mechanical Engineers, is the chairman of the com- 
mittee on admission of exhibits for the American 
Museum of Safety Devices and Industrial Hygiene, 
which occupies the entire fifth floor at 231 West 39th 


the work 


nickels, 20-cent pieces 
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Street, New York. The museum desires exhibits of 
devices and processes for safeguarding life and limb 
in connection with woodworking machinery, railway 
and marine transportation, mining, agriculture, manu 
facturing of all kinds. One exhibit already consists of 
specimens of fifty different kinds of dusts, illustrating 
the occupational diseases; accompanying each is a 
photograph of a microscopic section of the lungs show- 
ing the effect on the worker of coal, iron, brass, steel, 
wood, and other dusts. There are also wax models 
of lungs end hands illustrating those occupational dis- 
eases which attack the bones and skin. All exhibits 
accepted by the committee on exhibits will be eligible 
for the gold medal offered by the Screnriric AMERICAN 
for the best device, exhibited at the museum, for safe- 
guarding life and limb. All inquiries regarding ex- 
hibits should be sent to Dr. W. H. Tolman, director, 
231 West 39th Street, New York. 
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HABITS OF THE TARANTULA. 


BY C. BE. HUTCHINSON, 





The great tarantula of the southwesterp part ef the 
United States, like many another poisonous creature, 
as well as some that are quite harmless, is much 
maligned. It is not aggressive upon man, nor is it 
often intrusive, though many an old miner or pros- 
pector has “shaken them out of his blankets or boots 
in the morning.” Strange to say, tarantulas thus dis- 
lodged are usually “the size of a saucer.” 

It is often stated that the spider frisks about in the 
sunshine on the hot sands of the desert, but in reality 
it avoids sunshine when it is hot, and remains well 
down in its burrow in the ground. About sundown, it 
comes up to the opening and lies in wait just below 
the surface. It assumes this position whether it de- 
sires food or wishes only to get a bit of fresh air. 
It does not travel about in quest of food, even when 
hungry, but remains quietly in the attitude described, 
often for hours at a time. At the near approach of 
a caterpillar, grasshopper, beetle, or almost any crea- 
ture of like size, other than its enemy the wasp, it 
rushes out and seizes if; but rarely goes farther than 
a few inches from the opening. Should the prey, when 
first arrested, simulate death, which often is the case, 
since usually it is not at once wounded, the spider, 
unless it is very hungry, remains quiet until the 
insect moves, when the needle-pointed fangs are thrust 
into it. By pausing, it learns the nature of the object 
seized. The spider then retreats with it into its bur- 
row, to feast, where the prey is ground up by the 
powerful mandibles, and the liquid portion, upon which 
the spider subsists, is sucked out. One fair-sized insect 
a week is sufficient to satisfy its hunger, because of 
its inactive existence, while it can live several months 
without food, even when most active, provided it has 
water. The spider will fight and destroy its own kind, 
but when equally matched the combatants spar for an 
advantage and rarely clinch unless one relinquishes 
its vigilance, when the other buries its fangs in it. 
It does not then relinquish its hold until the helpless 
captive dies of paralysis, induced by the poison 
injected. Death results in ten or twenty minutes. 
There are approximately seven or eight females to 
each male. The adult males are highly energetic and, 
unlike their phlegmatic mates, cannot be kept long in 
confinement. They wear themselves out in ceaseless 
endeavor to escape. This striking degree of activity 
is an essential attribute, since the females live often 
remote frora one another and take no initiative in the 
couriship. 

The tarantula does not dig its own tunnel. It takes 
possession of some deserted burrow, usually that of a 
pocket gopher, which to the adult spider seems highly 
satisfactory. These burrows run, for the most part, 
horizontally, but the spider enters through a short 
vertical shaft. The burrows are two or three inches 
in diameter, but the spider at once restricts the en- 
trance nearly to the diameter of its own body. It does 
this in a singular and interesting manner, affording a 
striking example illustrating the wide resourcefulness 
of lowly creatures.. The spinnerets are two flexible 
and movable processes upon the under side of which 
are long rows of pores from which the silk is drawn 
out in a multiplicity of frail threads. With these or- 
gans, free particles of earth on the floor.of the burrow 
are covered with a frail gauze which is then wadded 
together, along with much of the loose earth, which 
adheres to it. The wad is then carried up and pressed 
against the vertical. wall, where it adheres, when it 
is further secured in place with more silk. The wads 
may be a half inch in diameter, and often many are 
required to finish the task. 

In autumn, the spider closes the entrance completely 
in this manner, frequently using a large quantity of 
material. It is then ready to pass the winter in a 
semi-lethargic state, partaking of no food. In the 
spring it digs its way out. If the burrow is stil! in 
good condition It is cleaned out, the refuse being 
placed in a circle about the opening, where it renders 
the abode conspicuous. If the burrow proves unten- 
antable another one is sought at once. There is evi- 
dence tending to show that the spider does not seek 
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suited to 
its needs; and quite often a number have been found 
judg- 





another habitation as long as the old one 


that had lived at least three years in one place 
ing by the number of discarded skins of suggestive 
size found in the burrow. During the growth of the 
tarantula, which requires about twenty years, it sheds 
its entire skin once each year—in mid-summer The 
event is an important one to the spider, and as it is 
then quite helpless, the entrance is previously closed 
a sheet of silk drawn across it sufficing 


In June two or three hundred eggs are produced in 


a mass which is at once covered with silk Che tun- 
nel, unlike that of the trap-door spider, is not Nned 
with silk; therefore to guard the eggs against con 
tamination, while they are uncovered, the spider first 


to allow 


incloses itself in a silk bag, sufficiently 


it to turn around freely. I think that this feature 
has not before been described The discovery was 
made by watching spiders in captivity, numerous brief 
inspections having been made at suitahle intervals, 


The subject's aversion to light and to being disturbed 
at this period is quite apparent, and any prolonged or 
too frequent inspection causes it to abandon the task, 


so the entire operation cannot be learned from a single 
spider. Unless it is captured within a few davs of the 
time that the cocoon is to be made, the spider makes 
no effort whatever to preserve the eggs The large 


envelope inclosing the spider is quite frail, but tts 
distension is insured by attachments to the wall of 
the burrow; and while it is very thin it i o closely 
woven that the finest dust is excluded. The floor of 
this silken cell is raised a little above the floor of the 
burrow. Soon after the egg mass is properly inclosed 
in its covering, the fabric inclosing the spider is tern 
away. The finished cocoon is over an inch in diame 
ter and shaped like a depressed globe The young 
emerge from the cocoon in midsummer and, after shed 
ding their skins, are found to be the size of a house 
fly divested of its wings. They remain during the 
summer in the maternal domicile, seemingly a happy 
family; but in autumn they leave, one by one, each 
seeking some hole, suited to its size, which it proceeds 
to clean out and barricade in conventional manner. 
Nature will favor two, perhaps, out of as many hun- 
dreds, and protect them until they die of old age, at 
the end of twenty-five or thirty years. 
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OFFICIAL METEOROLOGICAL SUMMARY, NEW YORK, 

N. Y., DECEMBER, 1907. 
Highest, 30.46; 
Highest, 58: date, 234; 





Atmospheric pressure: lowest, 29.16; 


mean, 30.01. Temperature: 
lowest, 19; date, 5th; mean of warmest day, 54 
10th; coolest day, 25; date, 5th; 
for the month, 43; mean of minimum, 32 
mean, 37.8; normal, 34.1; excess compared with the 
mean of 37 
of December, 42, in 1891. 
Absolute maximum and minimum for this month for 
37 years, 68 and —6. Average daily deficiency since 
January 1, —4.6. Precipitation: 
hours, 1.35; date, 14th and 15th; average of this menth 
for 37 years, 3.39. Exeess, + 0.52. Accumulated excess 
since January, 1, +0.71. Greatest December 
tation, 6.66, in 1884; least, 0.95, in 1877 
44. Wind: Prevailing direction, west; 
ment, 10,419 miles; average hourly velocity, 14 miles; 


date, 


mean of maximum 


7: absointe 
Warmest mean temperature 
Coldest mean, 25, in 1876. 


years, +3.7. 


3.91; greatest in 24 


precipt 

Snowfall, 
total move- 
maximum velocity, 56 miles per hour. Weather: Clear 
cloudy, 11; on which 9.61 
14th, 


days, 7; partly cloudy, 13; 
inch, or more, of precipitation occurred, 10, Sleet, 
Fog (dense), 23d, 30th. 
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THE CURRENT SUPPLEMENT. 
The current SurrpLement, No. 1671, contains an un- 


usual number of instructive and interesting articies 
Albert Wells Buel review the 


have been 


recent advan¢ which 


made in reinforced concrete engineering. 
How tannery wastes may be utilized is a technological 
contribution of Within 
of mechanical devices for agricultural 


The most recent advance of this 


value. recent years the use 
purposes has 
developed markedly. 
English correspordent 
‘A New 


kind has been described by the 
of the Screntivic American under the title of 
Agricultural Oil Motor.” W. H 
very good criticism of the ga 
liam Ramsay, well known for hi 
and his recent radioactive investigations, writes a semi- 


Booth contributes a 
engine cycle Sir Wil 


diseovery of helium 


popular article on the effect of radium emanation, fn 
which article he briefly dwells upon his recent discov 
ery that radium emanation has the marvelous prop- 
erty of degrading certain elements. One of the most 
helpful articles which has appeared in the Surriemieny 
for a long time is one from the pen of the Paris cor 
respondent of the Screntiric American, In which he 
describes the recent French aeronautical motors. As 
most of us know, French engineers have produced 
types of motors which are extremely light and very 
efficient. in fact engines which fall but very little 
short of the ideal prime mover for the aeroplane 
and the dirigible balloon. For that reason the article 
in question should be read by all aeronautical experi- 
menters. 
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WINTER FIRES. 

















In Zero Weather the Water Freezes as It Falls, 
Covering the Ruins with Thick Layers of Ice. 
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fire, preventing it from feeding upon the oxygen, 
here are so many possible combinations which could 
be utilized for the same purpose, either in the form 
of liquid or gas, that some inventor who is an ex- 
pert in chemistry should give a substitute for wa- 
ter, or at least a liquid which would be a powerful 
auxiliary to it. The elements we have named, as 
well as others, can be obtained in such quantities 
that the cost of such a composition should not pre- 
vent it from being prepared in sufficient quantities 
to be used on a large seale, Experts agree that a 
gas or a liquid could be manufactured and stored 
safely in reservoirs properly protected, and that no 
reason exists why the compound should not be dis- 
tributed through piping, possibly ejected by means 
of powerful pumps, as in the case of high service 
water systems. The modern hose would be strong 
enough and sufficiently impervious to carry the gas 
or liquid, so that it could be utilized at a fire in 
the same manner as water is now employed. 

Apparently the principal problem to solve is that 
of the chemist in obtaining a solution which, while 
suitable as a fire extinguisher, will not be so affected 
by low temperature as water, and will accomplish 
much greater results in proportion to the quantity 
used When we remember that a pound of wood 
contains enough heat units to evaporate a gallon 
of water, it is not strange that in conflagrations a 
score or more engines may throw 25,000 or 30,000 
gallons of water every minute upon the fire yet 
have no appreciable effect, on account of the intense 
heat caused by the large quantity of inflammable 
material which may be afforded merely by the 
floors, window casings, and interior finish of the 
so-called fireproof building. 

The enormous saving which would be effected by 
a practical substitute for water, or one which could 
be employed on a large scale in connection with it, 
can be appreciated when the fire loss in recent years 
is considered. The series of great fires beginning 
with that of Chicago and ending with the San 
Francisco disaster caused a loss aggregating no less 























The Hoses Themselves Are Often Incased in Ice. 


than six hundred miilion 





The photo 1 it 
forcibly l ra tage wi 
Water i emplo guishing rhese 
aces iré ot vho ha ee! 
the the inte eason 
wiil il e get welow the 

walt ich of its effect i 
it col i] i motion 
Wi oO ) oO i i 0 
frequ f 1 ou ne l the rt 
tacle i e < I ) t firemen are 
ver i the ommor ree of trouble 
1s t ‘ l ‘ ! ira hich tl pl 
r é ned rl malle eal i i oint 
of tl ose forn an ice coatir ind if 
the water on the ground, the hose 
ma be 1 in ie that it must be cut out 
n ord ndled At times the ice actually 
fort iround the nozzle to ict n extent as to 
greatly interfere with the force of the 

We are miliar with the enormous waste of wa 
ter in « ngul I fire he qua which doe 
not re } I fire itself ind m fill the cella of 
the in ! ldir ind flo hx 
per fi l ited, how t 0 
pe ! ha fron ‘ non 
effect! i I hecome reall a menace, 
sin t tur? ) 0 ( With the mercury 
around ft ere t every drop which falls upon 
a part o ‘ lding which is not warm enoug! 
to evap moisture, turns to ice. When a 
dozen or more engines are each throwing from 500 
to 1.0% illor 1 minute upon the walls, through 

window ind over the top of the structure. it 
is not inge that the fire is sometimes protected 
by ice wal o such an extent that holes must be 
cut tl! 12! everal feet of ice in order to put the 
water f l jets directly on the fire 

Evers hoolboy knows that many i common 
element natural fire extinguisher. They include 

Falling Walls or Beams Are a Source of Danger. 
such subetance a oda, 

al potash alur ind 
borax “he hemica en 
Line. AB We CAI It | mere 
ly. a meta! tank filled with 
oda wate nto which 
sulphuric acid is injected 
when it is r led f¢ use 
it seldon 
walle 
its action « oO 
pronounced that it has be 
come a part of every mod 
ern fire department, and 
in many villages is the 
only piece of fire appa 
ratus in service 

Even th mall stream * 42 
thrown hb the hand ex 
tinguisher carried by the 
fireman on h back does 
euch execution that this 
apparatus is carried in the 
hose wagon The reason 
why the soda water is so 
efficient is that it forms a 
film or crust upon the 








dollars. It is a fact that 
within the last twenty-five 
years the total fire losses 
have amounted to three 
and one-half billion dol- 
lars, or nearly one million 
more than the greatest 
public debt which the 
United States has ever in- 
curred at one time. Sure- 
ly, there is an opportunity 
for the chemist to give 
practical help by improv- 
ing upon the element upon 
Which we now depend. 
4 
According to L’Electri- 
cien, a Vienna firm has re- 
cently placed on the mar- 
ket brushes made of glass, 
which are to replace emery 
cloth for cleaning and pol- 
ishing the commutators of 
dynamos and motors, These 
brushes are said to clean 
the commutators without 








burning mass and by 
keeping the oxygen of the 
alr from being drawn into 
it, emothers or stifles the 





A Frequent Source of Danger: Mere Shells of Walls Are Often Left Standing, and These at Times 


Collapse Without the Slightest Warning. 
WINTER FIRES, 


scoring the metal, and 
their use avoids the incon- 
veniences and dangers of 
emery cloth, 
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AN APPARATUS FOR INDICATING FIRE DAMP IN COAL 
MINES. 

The very startling accounts of mining disasters 
which have recently found their way into the press 
induce the Editor to present once more to his read- 
ers an ingenious apparatus invented some years ago 
by Mr. Henry Guy Carleton for the purpose of indi- 
eating firedamp in mines and of thereby averting at 
least one source of danger to the miner. The appa- 
ratus consists, essentially, of one or more indicating 
balances to be permanently placed in a goaf or drift 
of the mine, and a registering balance to be used by 
the observer in the testing room, connected by wires. 
Each balance holds in equilibrium a thin glass bulb 
of about 300 cubic inches capacity, hermetically sealed. 
They are counterbalanced at the same moment by the 
weights, W and W’, respectively, and hence will be 
affected by variations in the atmospheric 
pressure. Attached to the vertical arm or. pointer, H, 
of each balance is a soft iron needle, d, gilded to pre- 
vent rusting. Its ends plunge freely into helices of 
insulated wire, a and Db. 

The helices on both instruments are exactly of the 
same size and electrical resistance, and of sufficient 
internal diameter to exert but feeble influence on the 
needles with an ordinary current. The right-hand 
helix of balance No. 1 is connected with the right- 
hand helix of balance No. 2, and is supplied at will 
from battery II. with a current whose strength can 
be lessened gradually and delicately by resistances 
thrown into the circuit by the rheostat, enabling the 
magnetic force of the helices to be regulated to a 
nicety. The left-hand helices are similarly connected, 
through battery I. and rheostat. (See diagram.) 

The vertical arm, H, of balance No, 2 has a plati 
num tip capable of electrical contact with insulated 
Connection from binding post 4 to the ver- 


equally 


screw, ¢ 
tical arm is made by means of the mercury cup, m 
(see engraving), into which a wire from the beam is 
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dipped. By contact between H and c, the relay in the 
observing room is kept closed. Breaking contact 
opens the relay, whose back stroké shunts tbe loca! 
circuit on the bell, ringing it continuously. The re 
sistance coil, g, connected to binding posts 3 avd 4, 
prevents a spark passing when H and c¢ break. The 
case surrounding balance No, 2 is of marble or un- 
glazed tiling excluding air currents and dust, yet 
admitting gases by diffusion. Chloride of calcium, in 
the holder, D’, keeps the interior free from moisture 
The whole is protected from injury by a perforated 
iron case, as shown. Once placed in its position in 
the mine, its temperature will be constant 

Balance No. 1, in the observing room, is provided 
with two riders, moved along the graduated beam as 
shown. If more delicate readings are desired, addl- 
tional riders of less weight may be also employed, a 
separate way being provided on the beam. Balance 
No. 1 is inecased, dried by chloride of calcium, and 
placed in a room artificially maintained at constant 
temperature. by means well known. 

By this arrangement it will be seen 

1. That as the two bulbs, S and 8’, 
bulk, and balanced at the same moment, they will be 
affected equally in weight by an increase or decresse 
in atmospheric pressure. 

2. That the right-hand helix of each instrument 
will exert the same amount of force on its responsive 
needle, both being supplied with current from the 
same battery, and that the same rule will apply to the 
left-hand helices. 

3. That as each instrument is kept in an atmos- 
phere of constant temperature and equal hygrometric 
condition, it will only be sensitive to a change in the 
pressure of said atmosphere or a change in its atemic 


are equal in 


weight. 

Both instruments are balanced at the same momont 
by their weights, W and W’, respectively. The case of 
balance No, 2 is then filled with pure fire damp at 
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e absorbed by caustic potassa placed in D’. The 
ould the be closed, and measurements taken, 
being the standard. These tests would 
be made as often as desired, the observer having full 
col l of the ilves on all the instruments and oper 
ll ( ‘ ircult 
W hile i ep ite circuit is shown for the right- 
hand or hand helices, it is practicable, by a simple 
device n d b the inventor, to operate either 
helix at wv from the observing station, and yet use 
I ingle circult 
Witt ilbs of 300 cubic inches capacity, a balance 
eighi to one-tenth of a grain will give the per 
centage of marsh gas to one-third of one per cent. 
The bulb weigh ix ounces This weight may be 
ened 56 iins by filling them with pure hydro- 
en 4 reading to one-third of one per cent is close 
enough in practice 
The instrument is especially designed for use in 
goa ve where large accumulations of the gas are more 
liable to form 4 decrease in atmospheric pressure 
forces it out in the workings, where it may be fired by 
! 1 defective lamp, or other causes It having 
tled that the explosions supposed to be wholly 
to coal dust depend on marsh gas in conjunction 
h the dust, the necessity for close watch upon even 
mall percentages is obvious 
As marsh ga preads with tolerable rapidity, one 
instrument will guard a considerable area, especially 
in a goaf where ventilation is neglected 
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Acronautical Notes, 


According to recent reports, it appears that the Ital 

( rnment taking measures to construct an 

! upon the plans of Major Morris of the Engi 

Co Major Morris first applied to the War 

De] mie order to have his plans carried out, but 
he was unable to secure the necessary appropriation 
yr tl 0 However, he succeeded in interesting 
Ix Vietor | inuel in the matter and in this way 
able to secure a credit of $80,000 in order to build 

he ai ip Accordingly he set about constructing it, 
nd it i iid to be nearly completed at present 
ilthough the matter has been kept quite secret up to 
the present time It is also stated that he made the 
first trial of the new airship upon Lake Bracciano, not 
f from Rome, and that the results were all that could 
expected In view of this, it is intended to use the 

} it next military maneuvers of the Italian 
Santos Dumont } een occupied of late with his 

vy aeroplane, No. 19, which we have already de 
cribed The new two-cylinder horizontal motor is 
now in very good shape, and the aeronaut is quite well 
itisfied with it. As to the propeller, however, he has 
decided to make some changes which he thought would 


ve preferable, after some of the trials he already mads 


d the single screw of aluminium is now replaced by 
two ppopellers of smaller diameter These latter are 
mounted in the front part of the framework, and are 
driven | belt from the motor. They run side by side, 

d in opposite directions Built of a wooden frame 
covered with silk canvas, the new propellers were 
onstructed after M. Tatin’s design. As to the motor, it 


will be remembered that it is air-cooled, and there is 


The gaso 


therefore no water tank mounted on the flyer 
ne tank, which contains about 2 liters (one-half gal 
lon), has now been placed at a higher level in order to 
ecure the be pressure on the carburetet The un- 
favorable weather which has prevailed of late has pre- 
ted trials from being made, but it is expected to 
begin the preliminary flights as soon as the weather 
will permit 
Betorum’s Proposep MILITARY DIRIGIBLE It is pro- 


military airship in 
the $20,000 which 


construct a new 


should 


posed to 


Belgium Parliament vote 


will be needed in order to carry out the present plans. 
The design of the airship is due to Commandant De 
Saint-Mareq, of the Aerostatic Corps of the Army En- 
ineering section He is now engaged in finishing the 
lar which embody some original features, and he 
claims to have found a new combination which will 
make it possible to drive the airship at high speed 
or to allow it to remain in the air for a long time 


when traveling at low speed Another arrangement is 


ntended to overcome the disadvantages of the critical 


eed such as were pointed out by Col. Renard. He 

endeavor to suppress the pitching of the balloon 
ind to increase the security of the aeronauts. An im- 
provement is also noted in the propellers, and the in- 


ventor claims to have a theoretical output which is 84 


per cent higher than what is obtained at present. The 
interior ballonet is dispensed with, and should the 
balloon become torn, it will be able to descend as a 
parachute. The new balloon is to have gas-tight com- 


framework in 


partments, but will not have a metallic 
the interior Owing to the design of the compart- 
ments. the balloon is automatically transformed into a 


parachute in case of accident. 


The principal dimensions of the new airship are as 
follows Total length of envelope, 60 meters (196.8 
feet); diameter, 10.6 meters (34.76 feet); circumfer- 
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ence at point of greatest diameter, 33.284 meters 
(109.17 feet); surface, 1,900 square meters (20,364 
Square feet); total capacity, 3,750 cubic meters 
(132,331 cubie feet); corresponding lift, 4,125 kilo- 
grammes (9,075 pounds); speed in still air with two 


propellers operating, 50 to 55 kilometers (31 to 34 


miles) per hour; speed with one propeller only, 35 to 


10 kilometers (21% to 24% miles) per hour; horse 
power at 900 R. P. M., 120; diameter of propellers, 7 
meters (22.96 feet); number of revolutions of the 
propellers, 225; speed at their periphery per second, 
50 meters (264.4 feet); length of the keel, 33 meters 
(108.24 feet); ,length of the body framework, 1% 
meters (4.92 feet); capacity of blower for ballonets, 
3,500 cubic meters (123,000 cubic feet) per hour; mo- 
tor operating blower, 6 horse-power 

The weights of the different parts of the airship are 
as follows: Balloon envelope of rubber-coated cloth 
700 kilogrammes (1,540 pounds); ballonet, valves, prow 
in a vertical plane, suspension and rigging, rudder 
ete., 540 kilogrammes (1,188 pounds); nacelle or body 
framework, 250 kilogrammes (770 pounds); 2 motors 
480 kilogrammes (1,056 pounds) 2 propellers, 150 
kilogrammes (330 pounds); flywheels, shafts, radi 
ator, gears, movements, supports, bearings, tanks, oil, 


water, gasoline, piping, 245 kilogrammes (539 pounds) ; 


other accessories, 135 kilogrammes (297 pounds); gas 
oline for a 10-hour trip, 360 kilogrammes (792 
pounds, or 132 gallons); water, 30 kilogrammes (66 


pounds) 5 persons, 400 kilogrammes (880 pounds) 
ballast, 45 kilogrammes (99 pounds); total, 4,125 kilo- 
grammes (9,075 pounds) 

Engineer Louis Godard prefers to employ two mo- 
tors of 60 horse-power each, driving separate propel 
lers which turn in opposite directions. In case of 
breakage of one propeller or motor, the airship, driven 
by the other power plant, can still make 20 to 24 
miles an hour, which will enable it to return to its 
starting point instead of drifting at the mercy of the 
wind. The propellers used on this airship are the 
largest that have ever been tried on a vessel of this 
character They are a trifle larger in diameter even 
than those employed by Maxim upon his large aero 
plane with which he experimented in England over a 
decade ago 

M. Louis Bleriot made an official entry at the Aero 
Club in order to try for one of the 150-meter prizes 
which had been established by the Aviation Commis 
sion He made two trial flights, one of which brought 
him within 5 meters of the finish, but at the same 
time he came very near having a serious accident. As 
it was, his aeroplane suffered much damage from a 
fall which it had. In the presence of the official 
timekeepers and others, among which were Santos 
Dumont, E. Archdeacon, Victor Tatin, and other well 
known aeronauts, he succeeded very well in the first 
two flights, and it was thought that he had covered 
the distance. But upon measuring this, it was found 
that he lacked reaching the finish by the above 
amount At 3 o’clock he started out for a new flight 
ond sailed along in good shape at a height of about 
ten feet, but coming down to the ground, the carry- 
ing wheel on the left side gave way under the shock 
and this made the left wing of the flyer to div over 
and scrape along the ground. The rear part struck 
the ground violently and was much damaged by the 


accident, burying the pilot, and it was feared that he 


might be injured. Fortunately he escaped with a 
few bruises, although it took some time to free him 
from the wreck. The aeroplane is quite broken in 
many parts, the helice is twisted and a shaft broken, 
while the framework is distorted and the rear part 
much broken up. As to the wings, they are in better 
shape and suffered the least from the accident. The 
Antoinette motor did not receive any damage M 


Bleriot will at once set about repairing his flyer, and 
it is thought that he will be in shape to continue his 
flights within two weeks. 
—__—_——__—_ ++» __________ 
Cheaper Radium, 

Three grammes of radium (about forty-six grains), 
the largest quantity yet produced at one time, has been 
the Imperial Academy 
ten tons of 
given them by the government 
Bohemia, and although the noth- 
ing, the extraction alone amounted to $10,000. This, 
however, cheapens the cost of radium considerably, 
for the three grammes, above men- 
tioned, were obtained at one-third the cost of previous 
products which, it has been estimated, would be worth 
not less thn $3,000,000 an ounce. A small fraction of 
the yield has been presented to Sir William Ramsay, 
the English scientist, purposes. A 
part will be used by Prof. 
Ramsay's theory regarding the breaking up of radium 


of Sciences of 
pitchblende 
mines in 


extracted by 


Vienna, uranium and 


from 


from 
its 
cost 


crude material 


approximately, 


for experimental 


other researchers to test 
into other elements. 
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Denatured alcohol te the amount of 1,744,272 gal- 
lo: 3 was produced in the United States during the 
first six months of 1907. The free alcohol law took 


effect on January 1, 1907. 
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Corresyp ondence, 


The Moth-Proofing of Woolens, 


To the Editor of the 
Holland, in his recent book on ‘Moths,” 


ScrenTiFic AMERICAN: 


says that 
annually cost 


the depredations of the clothes-moth 


citizens of the United States enough to pay the in- 


terest on the national debt 


As is well known, this destructive immigrant from 
the old world multiplies rapidly, laying its eggs in 
fur or woolens If undisturbed, wormlike larve 
hatch from the eggs and subsist upon the wool until 
the attain the form of the adult moth. Costly tap- 
estry and humble flannels are alike riddled by them, 


whether the fabric be wholly or only partially of the 


hairs of animals 


When living at Swatow, China, my house there was 
ed with clothes-moths; and in experimenting 
th various substances with a view to ridding my 


dwelling of these and other insect pests, I found alum 
reventive of the ravages of the clothes-moth. I 
making 
icture cords wholly of woven yarn, immersing these 
more, for some 


efficienc of alum a severe test by 


cords, to the number of a score or 





hours in a saturated solution of alum, and then using 
the cords for suspending rather heavy pictures. The 
cords thus treated showed no sign of weakness during 
the ¢ ull three years or more 

A basketful of worsteds that I had used in testing 
the ( nese for color-blindness, by Seebeck and Holm- 
gren’s method, was likewise treated with alum, and 
was afterward left standing open and undisturbed 
for over two years without its being the least moth- 
eaten. The tints of the worsteds were not altered by 
the alum-water, although some of the skeins were of 
delicate shades of blue and pink as well as of red, 
green, and brown. For soaking these worsteds I was 
of course, careful to use clean solutions, keeping each 
color apart from all others during the submergence 

Shawls and otl fabrics, likewise soaked in alum 
water, remained intact for several years, with only 
the alum as a defense against moths 

The alum does not evaporate, and is therefore a per 
manent protection to unwashed fabrics. One pound 
of alum te four quarts of water generally made a suffi 
cient] trong solution. Crude alum is not expensive 
If the alum we ed by the dyer to treat the dyed 
yarn, thus making the fabric woven from it moth 
proof, tl fabrics would have a higher commercial 
value; the labo of clothiers, merchants, and house 
keepers would be greatly lessened, and homes might 
displa beautiful m carpets, and curtains all the 
year through ApeLe M, FIevpe. 

Seattle. Wash... November 24. 1907 

>-+-ere 
Japanese Marksmanship, 

To the Editor of the Screntiric AMERICAN 

The recent war scare between Japan and this coun 
try, has vividly recalled an episode of the Russo-Jap 
anese W which no doubt would interest the readers 
of the Screnrivic AMERICAN, as it plainly shows the 
cleverne of the Japanese, and also gave those fortu 
nate enough to witness it a very poor opinion of their 
much-vaunted marksmanship 

On September 20, 1904, the U. S. gunboat Villa 
lobos on which I was serving as electrician, left 
Peitaho, in the Gulf of Pechili, early in the morning 


for Chefoo 


We took a course which brought us at 5 


Scientific American 


impression of being blockaded by a larger fleet than 
was actually the case. S. M. Henperson. 
246 Elm Street, Albany, N. Y. 
>-+?e--> 
Experiments with Alumtiniam, 
To the Editor of the Scientiric AMERICAN 
While experimenting with aluminium as a negative 
element in batteries, the following phenomena were 
observed, which may be interesting to some of your 
readers: 
Aluminium may be dissolved in a caustic soda so 
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GROWTH IN TEN MINUTES ON AMALGAMATED 
ALUMINIUM RODS. 


lution according to the following well-known reaction: 
6NaOH + 2Al = Na, Al.O, + 6H. 
If fresh aluminium and water be added to the above 
product, the action will continue with the production 
of hydrogen and considerable heat, the sodium alu- 
minate seeming to act as a catalytic agent, probably in 
the following reaction 
2Al + 6H,O Al,(OH), + 6H 

While ordinary aluminium is very rapidly dissolved 
by caustic soda solution, if it be amalgamated by thor- 
ough cleaning with hydrochloric acid or a dilute so 
lution of caustic soda and rubbed well with mercury, 
it will not be dissolved unless placed in electric con- 
nection with a more electro-positive element In this 
way aluminium may be used to replace. zinc in bat 
teries whose electrolyte is alkaline. There seems to 
be no advantage in aluminium over zine im acid or 
neutral solutions, theugh with alkaline solutions the 
e.m.f. with aluminium couples is greater than with 
corresponding zine couples 

While ordinary 
placed in water, a rod of amalgamated aluntinium will 


aluminium is not changed when 
slowly give off hydrogen when placed in water. 

An amalgamated aluminium rod in the open air will 
be almost immediately covered with a grayish white 
coating of a hydrate. This will gradually grow and 
flake off for a considerable time. If a rod of drawn 
aluminium wire be amalgamated about one-fourth its 


length and fastened by its base vertically, amalgamated 
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edition of the Screntrric AMERICAN, and in view of 
the possibility of the hand grenade being adopted, of- 
fer the suggestion that, if it is put into use, it would 
be desirabie to supply soldiers, using the grenades, 
with slings, thereby considerably increasing the dis 
tance to which the grenade could be thrown, without 
the use of any form of mortar. 

No doubt, with a little practice, our soldiers could 
acquire considerable accuracy of aim in using the 
sling in conjunction with the grenade; also the sling is 
so light and simple that it would add practically no 
bulk or weight to the present equipment 

Amépfe V 


December 23, 1907 


Reyeugn, Je, 
St. Louis, Mo., 
SV  —— 

Use of Gas from a Hygienic Standpoint, 

To the Editor of the Scrmenriric AMERICAN 

There appeared lately in the Scimenripic AMeRIcaNn 
SUPPLEMENT an address by Prof ad “Use 
of Gas from a Hygienic Standpoint,” in the first in- 


Lewes entiti 


stallment of which the author discusses gas versus 
electric illumination from the health point of view 
The article is cleverly written, and presents a num- 
ber of important 
necessary data to support his conclusions. 


facts, without however giving the 
This may 
be due to the wish of the author to draw the fire of 
his critics, or again it may be merely a report of the 
hasty experimenting of an enthusiast. As it stands, 
it appears that the following criticism applies 

The author repeatedly refers to a hall which he has 
“in mind,” and then proceeds to state his opinion of 
the relative amounts of carbon dioxide when lighted 
by gas and by electricity. He gives no measurements 
in either case; and while he emphasizes the impor 
tance of ventilation, he neglects to state the method 
and the measure of ventilation of the said hall. My 
personal opinion is that when a hall is comfortably 
filed with people, the amount of 
thrown off by the gas burners is very much less than 


that thrown off by its human occupants, and therefore 


carbon dioxide 


the important question is not the illuminant but the 
would also be the case in a moderate- 
were it as proportionately filled 


ventilation, 
living 
with persons as the hall. 

To illustrate the point, the common rule in America 


sized Vom 


is that one gas burner throws off as much carbon 


dioxide as five Two of them, enough te 


illuminate an ordinary 


persons, 


room, will throw off as much 


carbon dioxide as ten persons. Such a room, how- 
ever, crowded to the same extent as the hall, would 
hold from thirty to fifty persons, who would con- 
tribute from three to five times as mych carbon 


dioxide as the burners. 

To return to Prof. Lewes’s paper; the data which 
he gives for the gas and electrically lighted rooms are 
worthless unless he states the degrees of ventilation 
in both cases. He does not even state whether the 


rooms were occupied or not, nor how many persons 


were in them, nor how long they remained Again, 
he does not state how long the two Welsbach burners 
were burning, nor how long the electric lights were 
burning. You will appreciate that the condition of 
the air is a progressive one, affected by all the things 
that I have mentioned, and which the author fails to 
definitely set forth. 

His statement as to the destruction of germs and 
organic material by gas flame has more rhetorical 
strength than fact to support it. Can you conceive 

that the gaseous envelope of a mantle or fish- 


tail fame—and it is only at the approximate 





P. M. to within eleven miles of Port Arthur, 


vhen we sighted a floating mine and stopped 

fire at it 

Three or four rounds were fired from the 
6-pounder on the quarter-deck, when we no 
ticed a torpedo boat coming toward us from 
the east, and steaming about 18 knots. It 
proved to be Japanese T. B. 66. They nearly 
n down the mine in spite of our signals to 


When they noticed it they sheered off, 


them 

ind after placing themselves so that we 
formed a triangle with the stwo boats and 
the mine at the extremities, commenced fir- 


ing with their forward 1-pounder. The ex- 


hibition they gave would have been laugh- 
able under other circumstances, but we were 
Their 
many varied at 


too close to find much humor in it. 





shots were all high, and 





surface of the flame that such destruction 
can take place—can you conceive that this 
small surface can in any measure at ali de 
stroy the organic impurities? 

Neither can the trace of sulphur dioxide 


contribute materially to the destruction of 
portions of the alr You will 


careful 


the noxiou 
note also that the author was very 
to avoid any statement as to the poisonous 
effect of sulphur dioxide itself, even in smal! 

; the 





quantities. He neglects also to discuss 
hygienic effect of carbon monoxide which is 
found in improperly regulated Welsbach man- 
tles, and is a toxic poison J. H. Smrrz, 
New York, December 12, 1997. 
_— —> +o ae 
Interesting fossil finds have been made in 








least 15 deg. on either side. Then seven or 


the San Gabriel Valley, California, by labor- 


eight seamen commenced firing with rifles. PHOTOGRAPH OF A JAPANESE TORPEDO BOAT, SHOWING DUMMY ers working on an outfall sewer for the 
After watching them for a few minutes SMOKESTACKS, city of Los Angeles, At a depth of about 160 


and steaming into safer water, we fired two,, 

rounds with our port 1-pounder, the second breaking off 
a plunger and sinking the mine. We were close enough 
at one time for me to take the photograph, showing two 
dummy placed over frames. 
These were probably used when other boats were being 
repaired in Japanese navy yards by running in sight of 
Port Arthur with the two steaming stacks, the first 
Then after running out 


smokestacks of canvas 


and third tn the photograph. 
of sight, returning with first one and then both of 
the dummy stacks in position, giving the Russians the 


part on top, this growth with the rod will resemble 
somewhat a palm tree in shape, as the growth will 
radiate from the rod in strata which seem to be gov- 
erned by the “grain” of the rod by drawing. 
Montgomery, Ala. A. MeKeNnNepy 





_ - Oe 
The Sling for Throwing Hand Grenades, 
To the Editor of the Screntiric AMERICAN: 
I have read with interest the article entitled ‘The 
Hand Grenade in Our Army,” as given in the latest 


hills, which He 
they 


feet under the Inglewood 
between the city and the ocean, came upon 
two large skeletons, These they supposed to be giant 
saurians, but some of the bones were sent to the 
Smithsonian Institution, who report that one ts a skele- 
ton of Elephas columbi, while the other was that of a 
mastodon—possibly of a new species. Other bones have 
been found and there is hope that some perfect skele 
tons may be obtained. In another part of the excava- 
tions the workers have come across flints and other 


traces of early man. 
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A KAILROAD IN MINIATURE—A TOY LINE WHICH 
COST $50,000 


Scientific American 


the “offices of the management.” In front of the 
building is a platform 24 feet long, with the usual 
seats and other conveniences for passengers. This 
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tables are provided to take locomotives and tenders. 
These tables have four levers for the points, and are 
likewise fitted with spring buffers. As the train passes 
on its way it takes a long cutting of some 40 feet, and 
2 feet in depth; the sides of this cutting are covered 
with grass, and on top of both sides a dwarf hedge is 
planted by way of scenic attraction. 

Beyond the cutting the railroad is crossed by a 
bridge; and before reaching the second station, Beech- 
vale, a long and somewhat dreadful-looking tunnel has 
to be negotiated; its actual length is 18 feet. The 

locomo 
tive with its 
































tender is 5 feet 
long and 18 
inches high. It 
is a 6-inch-gage 
exact duplicate 
of an express 
engine of the 
Londoné 
North Western 
Railroad, The 
only points in 
which it differs 
from its proto- 
type are, first, 
a smaller num- 
ber of tubes in 
the boiler; sec- 
ond, the mode! 
has no _ injec 


steam is gotten 
up by a char- 
coal fire kept 
at great heat 
by a_ special 
blast Engine 




















I to fine ny engineers and platform is sheltered by a glass roof, while the gates 
ch men a t! V oy railroad Apart admitting to it are of the regular palisade type. At 
fron " ly car passengel the very end is a passenger footbridge of trellis work, 
(ua ] f he mildest, the covered over; this stands high above the line and is 
! é i ind costly railway eve! reached by two staircases. One notices warnings to 
" ed to England the “passengers” not to cross the track by any other 
P H. Leigh, of Worsley, one of means; at the same time there are level crossings fo1 
M Some men spend their the greatly daring Behind the station proper is the 
‘ othe on acht and so on,” 
M | ed bu ! iilroad of mine dis 
tra han any of t e thing Since noth 
in ] ol e perfte in every detail was 
aimed at ot j j hat, from first to last 
wel ver § oO0 ha ee! ent upon this costl 
hobi n ti vere ied to the contractor 
who i i ped the road” that there were to 
be no dummilc ind every device and fitting was to be 
carried out itel to cale 
Ihe n through which the railway runs is a 
hug i toried building of of room, 90 feet long 
und 2 , wicle It ha een added to Mr. Leigh's 
eside i pecially constructed so as to give 
th lime ff 
! if rut 
uccessf 
eration l 
Lise fford 
I ot n 
from da nd 
bad weather 
Ths oom 
ha 4 double 
Oe fi he 
woodce n 
on icl ind 
estl i 
7 ' ‘ 
trac t 
two ) e 
fe below freight depot and 
come t sidings, some 40 
lat ‘ ) feet long. Some of 
cone re Al the freight sheds 
evel! ‘ ‘ are 4 or 5 feet long. 
ture th The Train Emerging From the 40-Foot Cutting. The stations, and 
year round indeed the whole 
secured r of hot-water pipes. The system is ystem, are beautifully lighted with electric lamps 
known a ‘ Oakgreen and teechvale Railroad fitted with reflectors. In all there are 58 of these soft, 
The id-bed of pitch pine, mounted on sixty-five restful lights, and a specially tall one is established 
trestle ome feet from the floor; and the track ex in the freight depot in order to carry on work. These 
tends to feet of a double line of rails lamps are supplied from storage batteries placed under 
There are 1.2 feet of rails tn all and they were the track, and their capacity is enough to light up the 
specially roll for Mr. Leigh in Sheffield. These rails whole room without bringing the gas into requisition. 
are all of mild steel, double-headed, about an inch Electric lamps also light the signal cabins and posts 
high, and some of them nearly 12 feet long. They are along the line. 
fastened down to 2,000 pitch pine sleepers by means In one signal box are no less than 26 levers, from 
of 4,000 malleable cast-iron chairs—fails are not spiked which stretch flexible wires to the signal posts. Of 
down in England ield in place with hardwood wedges these last there are a round dozen, 3 to 4 feet high, 
and 16,0 ew All the fishplates, bolts, and nuts and fully equipped with semaphores and lamps show- 
used in joining the rails together are exact miniature ing red, green, and white Besides these the signal 
reproductions of those seen on the London & North cabins also work sixteen sets of points by means of 
Western Railroad, whi is the standard system of the rod connections and levers. Every detail in the mat- 


United Kingdo: 
The track | ballasted with about half a ton of lime 
stone chip ind the gage is 6 Inche The line start 


from Oakegreen, the principal station, where are located 


ter of signaling and shunting has been thought out 
and executed with amazing accuracy, so as to heighten 
the effect of reality which is the chief impression 
given by this extraordinary toy system. Two turn- 


The Train Pulling Into Beechvale Station. 


and tender cost 
$1,800 and took 
nearly nine 
months to complete. Altogether this marvelous little 
system took upward of two years to build, of which 
period one-fourth was occupied in fitting up the huge 
room in which the train runs. 

The speed of the engine on the straight is about six 
miles an hour, and of course considerably less on the 
curves at either end. These are 26 feet in diameter. 
Some difficulty was experienced by the contractors in 
getting these curves exactly right, as the 6-inch gage 
of the railroad introduced an entirely new problem in 
construction. The powerful little engine can travel 
six times round the entire length of the system with- 
out a renewal of its charcoal fire. 

Needless to say, there are both passenger and freight 
trains The former consists of four cars; and the 
usual first, second, and third class of European rail- 
roads are carried out with a regard for detail in up- 
holstering that is almost amusing. Hat racks, window 
blinds, mirrors, lavatories, carpets, and so on, are all 
forthcoming; but the third-class is appropriately aus- 
tere, with bare polished wood. 

The luxurious passenger cars are mounted on bogies 
and are completely equipped with carriage springs, 
grease boxes for the axles, spring buffers, draw bars, 
and screw couplings. 

The freight train of this little system is equally re- 
markable in its way, being composed of ten cars and 

















Vakgreen, the Principal Station of the Line, Where the Office of the Management is Situated. 
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a cuard’s brake-van, fitted with a screw-down brake of 
the usual English kind. Accommodation is provided 
for every kind of merchandise from coal to cattle; 
and in the freight depot will be found appropriate 
loads consisting of logs of wood, masses of slate and 
marble, casks 
of beer, and 
so on, All the 
freight cars 
are fitted with 
hand lever 
brakes, tarpau 
lins, chains, 
hooks, stanch 
ions, and every 
thing necessary 
for handling 
the freight 
traffic of the 
railroad, 

Each car was 
modeled with 
scrupulous ac- 
curacy from 
the London & 
North Western 
system, which 
took a friendly 
interest in its 
toy neighbor, 
and lent draw- 
ings and mod- 
els for copy- 
ing. Needless 
to say, people 
flock from far 
and near to see 
Mr. FP. 8 
Leigh’s won- 
derful minia- 
ture railroad 
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ropes to prevent their falling while cutting grades. 
The first 20 miles out of Skaguay cost $2,000,000, and 
the average cost of the road from Skagway to Summit 
was something over $100,000 per mile. From there to 
its end the expense was greatly in excess of what @ 
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this famous gold region without difficulty. Though 
several trails were formerly used to reach the inland 
gold fields of the Yukon from the coast, the most 
famous were the Chilkat and the White Pass, the 
former known as the Dyea and the latter as the 
Skagway *he 
latter trail be 
came popular 
in 1897. it was 
constructed by 
a British cor 
poration 08 
tensibly to se 
cure a charter 
from the Cana 
dian govern 
ment, and it 


began with a 


wagon trail 
starting from 


Skagway Bay 
an inlet of 
Lynn Canal 
That summer 
the trail was 
extensive 
iy used, ag the 
rush ito the 
gold flelds had 
commenced, 
Immediate 
ly Skagway, a 
town of tents 
and shacks, 
grew into a 


young city of 





far more sub 
Stantiai con 
structior and 
in a very short 
timewa 





in operation, 
and it has al- 
ready realized 
many thousands of dollars for charitable purposes, 
— —<>+. >< 

THE MOST WONDERFUL RAILROAD OF THE NORTH, 

BY KATHERINE LOUISE ®MITH. 

Alaska is the greatest scenic country in the world, 
an empire of the North where nature has been lavish 





in a combination of sea and mountain views that are 
colossal and sublime The fjords of Norway, the aus 
terity of the Russian steppes, the grandeur of the 
Rhine and the Alps, are all combined here to make 
scenic beauties that almost surpass the imagination 
of man. Rugged, wild, and undeveloped as the greater 
part of this vast territory is, it nevertheless possesses 
an extraordinary piece of engineering work, rivaled 
in but few other countries, no matter how far advanced 
in civilization. This is one of the most remarkable 
railroads in the world, running from Skagway inland 
connecting the seacoast with the interior. By means 
of this railroad, the White Pass and Yukon, the trav- 
eler can to-day traverse in a few hours a stretch of 
country that ten years ago was almost impassable 
The White 


The Steel Cantilever Bridge Spanning the Canyon, in Process of Construction. 


similarly constructed road would have cost in the 
United States. The building of this road over the 
once-dreaded White Pass to White Horse, where it 
meets river and lake steamers for Dawson and Atlin, 
has robbed the journey into the interior of many of 
its former terrors, and has made it possible to visit 


The Valley About Three Miles from Skagway. 


thriving with 
almost every 
branch of in 
dustry Work on the railroad was commenced in 1898 
by Mr. E. C 


arrived at Skagway with his crew of men, he found 


Hawkins, the chief engineer When he 


the maps and reports of this perilous region, which 
had been furnished him, were so inaccurate as tu be 
worthless, New surveys were immediately undertaken 
and after five 
different expe 


ditions, horses 











Pass and Yu 
kon Railroad 
is a revelation, 
a fitting climax 
to the  thou- 
sand miles of 
inland sea that 
stretches from 
Seattle to Ska 
gway, Nature’s 
art gallery 
unfold 
ed in the pan 
orama of moun- 
tains, glaciers, 


seems 


gorges, cas- 
cades, valleys, 
and streams 
that can be 
seen from a 
car window on 
this road. 

The engineer 
ing work in 



















and railroad 
materia! were 


landed and the 


work com 
menced Two 
months later 
the first train 
was run _ for 
five miles out 
of Skagway 
an historical 
event, as it 
was the first 
railroad to ca: 
ry passenger 
in Alaska, or 
at any point as 
far north as 
this on the 
American on 


After 


tremendous 
all difficulites, the 
track was laid 
@8 far as Summit. and 


tinent 





amid great enthusiasm the 
first train arrived at Whits 
lorse, The 


he road was watched with 


progress of 


the greats interest. not 


only Dp miners Ol 





Alaska, to whom it meant 
30 much, but as well by 
the technical world at 
large; for while everv 
mountain road is diffieult 
to build, this one was at 
tended by more than the 
usual difficulties Aside 
from almost impassable 


stretches of country which 


had to be traversed, the 
scene of ope! ion Was a 
thousand mil from the 


base of supplies, as every 








t 
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| 
lol ; 
men had ta be 
suspen hy 


Middle Lake, B. C,, on the White Pass and Yukon Railway, Showing a Crowded Excursion Train. 
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thing was, perforce 
shipped from Seattie and 
Vancouver, In one plage 
@ cliff 120 feet high, 78 
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fee lee} id 20 feet thick. had tft lasted away 
in order to get space for tl ! wit d 
that oad pat il ) 0 Uy feet 
higl he i entire length 
eighty-« é I sKaAgwa the road run 
t us i During the building, difficult 
! é i feasible line alo 
fore it wa proposed to lowe 
ike about 14 feet by exe ati 
ha Aft this was completed, the wate 
t} andy hill through which the 
ited ind in the end the lake 
0 feet hi ide it nece 
’ 0 ree bridge ove the great 
‘ | tl outlet in the hill To-day the 
h the former bed of the lake 
Al f 0 000 men were employed in con 
id ind range to Say but thirty-five 
died i i ne ind accident, an extremely mall 
j ‘ 1 the ci il ince rt workmen 
were ort ] of an extremel intelli n cla ol 
mer Mar e pros nxious ts " he gold 
field bt lad to ) ‘ i the wint NI wait 
the oO ivigatior () é la 
l ) chau d 
’ i no I \ mut it at 
te ! l i ince, In one day 1,500 
! hei abandoned the 


“ i ud el | for the Atlin country in the 


Columbia, on the rumored 


! heid 
I ] he ! nal construction has been im 
| d place Switchbacks, trestles, and 
! ‘ laced by more modern Lee 
ill and cantilever bridge The road 
‘ ted iil except Sunday throughout the year 
but he winte 1 rotar nowplow keeps the track 
clea und it i eldom that snow delays the trains for 
! irs Furthermore the track is con 


intl led to insure that bowlders falling from 


pl il itt id rising on one or the 
} de of the roadbed, may not cause a wrecl In 
the trains connect with an excellent stage ser 
Dawso which replac the boat service of the 

\ ; « rl 
rt oth Ajiaskan railroad though in themselves 
no at d ve notice because they are pio 
i Torts of this character in a country that i 
j ? i wilderne They are the Alaskan Cer 
ul. whicl i inv d from Seward on Resurrection 
Ia the Co cil-Solomon road, from the mouth of the 
olomon Rive yr ‘ hore of Behrit Sea inland to 
wer f 1 a unique little stub line called 
Vild Goose ich runs from Nome to Dexter 

t ree 

Che journ ol skaguay to the terminus of the 
Whit P nd Yukon Road keeps the traveler in a 
petual f wonde After twice crossing the 
Skagw R which runs in a narrow valley be 
een | tins, the train begins the ascent of 
frown fastne ‘ The track follows the east 
or the ve itil at the end of the seventh 
mile it react Ro Point, a place so precipiteus that 
the trac i iid upon a bed blasted out of an almost 
‘ el cula wall of olid ro From thi point of 
van ol ined 1 magnificent view of Skagwa 
ind the Lynn Canal, which is lost afte: issing the 
hangis ro it Clifton, and the Pitchfo Fall Che 
latte i we iil 1.500 feet in height, which received 
it name fre amassing miner because two-third of 
the way down it divides into three streams At this 


point, hundreds of feet below the car. one can lool 
down and see the old White Pass trail in the canyon 
over which the intrepid prospectors toiled to reach 
the diggings 


Across ihe canyon ioom up the serrated peaks of the 


Sawtooth Mour ! ind the road winds high above 
the rive i iit ‘ ol VI Pu City i seen 

thousand fee low, in the da of the old trail a 
town of a thousand inhabitant but now comprising 


Winding 


sinuous way around the mountal: 


merely a few log cabins continually on its 


making horseshoe 
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lice station: but is today simply a railroad lunch- 


oom Near! is Summit Lake, the waters of which 
flow bot toward the north and the south—by way 
of the Yuko to Behring Sea, and through the Ska- 
way River to the Pacific A few hours further on 


the station of Bennett is reached, named after James 


Gordon Bennett by Lieut. Schwatka This was the 

















TISSOT’S RESPIRATORY APPARATUS. FRONT VIEW, 
SHOWING FREEDOM OF CHEST AND ARMS. 


end of the White Pass trail, and it was here that 
formerly the prospector loaded his pack on a boat and 
paddled down Lake Bennett for the Yukon To-day 
the railroad skirts thi mountain-locked lake, and 
crosses the most northerly swing-bridge on the Ameri- 
can continent ubsequent] eaching Caribou station, 


Down below are glimpses of the famous White Horse 

















AN EXCAVATOR EQUIPPED WITH TISSOT’S APPARATUS. 


Rapids, rushing through the lava walls of the canyon 


ai the rate of 15 miles an hour By afternoon the 
little city of White Horse is reached, a thriving village 
full of bustle caused by the arrival and departure of 
trains and boat From here it is possible to take the 


river steamer to Dawson, a trip of 400 miles, and 


another journey of scenic grandeur 
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TISSOT’S RESPIRATORY APPARATUS. 
BY JACQUES BOYER 

The various forms of apparatus hitherto devised for 
the purpose of making human existence possible in an 
irrespirable atmosphere have serious defects, which 
Dr. Tissot has succeeded in eliminating from the ap- 
paratus which he recently submitted to the Academy 
of Sciences of Paris. After making many physiological 
experiments Dr. Tissot has proved that a respiratory 
apparatus, in order to be of certain utility and maxi 
mum efficiency, must have a very great capacity—suf 
ficient to allow normal labor to be performed for two 
or three hours and to enable a life-saver to remain in a 
poisonous atmosphere four or five hours, if necessary 
None of the devices which are now most widely used 
—Draeger’s air regenerator, Vanginot’s compressed-air 
apparatus, the apparatus of Giersberg and Mayer em 
ployed in German mines—enable life to be maintained 
longer than one hour, or active work to be performed 
for more than 20 minutes in an irrespirable atmo- 
sphere, So that Prof. Nivoit, the director of the Paris 
School of Mines, has felt moved to make the apologetic 
comment that it would be only fair to take account of 
the number of lives saved by these devices as well as 
of the number of fatalities caused by them. 

What, then, are the physiological conditions which 
the Tissot apparatus satisfies, thereby putting its wear- 
er in possession of all his normal powers? 

In the first place, it utilizes nasal respiration by 
means of two tubes hermetically fitted to the nostrils 
Breathing through the mouth, indeed, is abnormal and 
fatiguing. Again, the ingoing and outgoing air cur- 
rents are kept separate. The exhaled air goes to the 
regenerator (the tin box), and thence to a pouch of 
impermeable canvas inside of the bag. Oxygen is sup- 
plied by a tube containing 300 liters (634 pints) of the 
gas (compressed), and is consumed at the rate of 2 
liters (about 4 pints) per minute during active labor 
and 1 liter per minute in walking. 

Tissot has eliminated valves, which embarrass res- 
piration by affecting the pressure of the inhaled and 
the exhaled air, and helmets, which are never air-tight 
in practice, The carbonic acid exhaled is absorbed by 
a solution of caustic potash placed in the regenerator 
Solid caustic potash absorbs very well at first, but 
very poorly afterward, especially when the production 
of carbonic acid is augmented by muscular work, This 
fact explains meny fatalities among life-savers equipped 
with certain forms of respiratory apparatus 

In the types which employ sodium bioxide the diffi 
culty of absorbing the carbonic acid is still greater, for 
the bioxide soon becomes covered with a layer of so- 
dium carbonate (five or six times less soluble than 
potassium carbonate) which protects the rest of the 
mass. There is still another source of danger in ap- 
paratus of this class. The disengagement of oxygen is 
almost a matter of chance, since it is governed by the 
proportion of water vapor contained in the exhaled 
air 

Tissot’s new apparatus is not a great incumbrance 
to the wearer. It weighs only 28 pounds and is carried 
on the back, over which the weight is well distributed. 
The entire suppression of bags or other apparatus in 
front leaves the wearer free to crawl on his hands and 
knees, to use a pick or other tool, in short, to do al 
most any kind of hard work. 

The superiority of the apparatus to its predecessors 
was strikingly demonstrated in the following experi 
ments A man equipped with the Tissot apparatus 
walked five hours without experiencing any difficulty 
in breathing At the end of the experiment the in- 
haled air contained only 0.86 per cent of carbon dioxide 
280 liters (592 pints) of oxygen were consumed, 

On another day the same man made 50 ascents and 
descents of a stair 7.65 meters (25 feet) in height, with- 
out stopping, and afterward accomplished 37 additional 
ascents in six “heats,” with intervening pauses. 

In the course of this test—which continued three 
hours and was terminated by fatigue of the legs due 
to lack of training—the positive work of ascent 
amounted to more than 60,000 kilogrammeters (440,000 
foot-pounds), in addition to the fatiguing labor of 
descent, yet the rhythm and fullness of respiration re- 
mained unchanged to the end. Only 
300 liters (634 pints) of oxygen 
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and 1,800 grammes (4 pounds) of 
potash were consumed. 

Finally, Dr. Tissot tested the 
stanchness of the apparatus by 
wearing it himself and remaining 
four hours in an atmosphere of il- 
luminating gas. He experienced no 
abnormal sensations. It is true that 
he used a gas bag with double walls 
in this experiment, but experiments 
with guinea pigs have proved that 
only negligible quantities of car- 
bonic oxide penetrate into the sin- 
gle linen bag of the standard Tissot 
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THE Tissul APPARATUS LEAVES THE CHEST AND ARMS FREE FOR WORKING 


OR CREEPING. 


apparatus. 
The employment of this appar- 
atus, therefore, appears to be indi- 
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cated in mines, in conflagrations, in emptying wells, 


cesspools, ete. And one point of capital importance 
deserves especial emphasis. This apparatus makes 
possible, for the first time, prolonged work in an ir- 
respirable atmosphere Hence it permits extensive 
repai to be made without stopping the operation of 
smelting furnaces and blast furnaces. 
~ — + oo —__—— 
GREAT STORMS ON THE SUN. 
BY DR. & A MITCHELL OF COLUMBIA UNIVERSITY 

For some months past great popular interest has 
heen taken in the sun. This is chiefly due to the fact 
that an unusual number of sunspots has been ob- 
served, and that each new discovery has been heralded 
far and wide by the daily press. Some of these spots 
have covered a great area on the sun, the group of 
November 14, the day of the transit of Mereury, 100,000 
miles in diameter, being readily seen by the naked eye 
On the ning of the same day, there was a splendid 
displa of northern lights This was not a chance 
coincidence of aurora and sunspot group; it has been 
recognized for some time that there has been an inti- 
mate connection between the two, and when a large 
spot is central on the sun, we may look for an auroral’ 
display. Northern lights are rather elusive phenomena 


| 
and they are not always observed when looked for, but 
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ably know comparatively little about them. The spec- 
troscope has come to the aid of the astronomer, and 
has given us a ready means of a daily study of the 
solar furnace as revealed by the flames which shoot 
up from its surface. That the spectroscope, which 
tells of the chemical constitution of the sun and dis- 
tant stars, can show us the form of these red flames 
seems well-nigh impossible, but such is the case never 
theless. This it does in virtue of the fact that the 
flames about the sun are masses of gas, mainly hydro- 
gen and calcium, heated to an enormous temperature. 
But glowing gas gives a spectrum of a few bright 
lines on a dark background in contradistinction to 
the spectrum of the sun, which shows many fine dark 
lines on a bright background, By a peculiar use of 
the spectroscope, the solar prominences can be viewed 
in all their detail without its being necessary to wait 
for the few minutes of a total eclipse. And not only 
can these darting flames be thus seen with the naked 
eye, but a permanent record of them canbe made on 
a photographic plate, in spite of the fact that the 
dazzling light of the solar surface is hundreds of 


times brighter than these outbursts from the sun 


These photogravhs are made by a special form of in- 
strument called the spectroheliograph. This was de- 
vised by Prof. Geo. E. Hale, former director of the 


Yerkes Observatory, at present director of the Solar 
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spectrum, or in that of burning hydrogen if the / line 
is employed. 

Photographs are taken almost daily at the Yerkes 
Observatory by Mr. Philip Fox for the purpose of re 
cording the prominences. These cannot be seen with 
the naked eye or with the telescope alone, and be 
come visible only after a photograph is taken and the 
plate developed. On the original photograph the sun, 
866,000 miles in diameter, appears as a seven-inch 
circle. The heights of the prominences are thus easily 
measured, 

A plate taken by Mr, Fox on the morning of May 
21, 1907, 


unusual size in the southwest 


upon development showed a prominence of 
quadrant Upon re 
turning to the telescope as soon as possible a series 
of photographs were taken, four of which ar 
reproduced in order to show the activity of this phe 
nomenon jetween Fig. 1 and Fig. 2, fifty minutes of 
time intervened; between Fig. 2 and Fig. 3, only nine 


minutes; and between Fig. 3 and Fig. 4. thirty-four 


minutes. The rapidity of these changes can be imag 
ined, when it is realized that this prominence was 
more than 100,000 miles in height A comparison of 
the photographs shows that the peak of the prominence 
as seen in Fig. 1 toppled back to the sun, forming the 
4 shows the flame in rapid 


May 21, 1907 


loop in Figs. 2 and 3. Fig 


disintegration. Though this storm of 


























In principle the instrument is a spectroscope, but with the addition of a second slit placed close in front of the 1 
photographic plate, The second slit cuts off all but that portion of the solar spectrum to be photographed. 4 


Rumford Spectroheliograph Attached to the 40-inch Yerkes Telescope. 


the connection is none the less a very close one. The 
astronomer does not quite understand the nature of 
the eruption on the sun that manifests itself as a sun 
spot, or why these spots should be much more numer- 
ous in some years than they are in others. 

roaring furnace, hotter 
blast or electric furnace that we can con- 


The sun is an enormous 
than any 
struct, with a temperature greater than any we can 
make artificially on earth. The flames that make up 
this solar furnace ordinarily do not leap to great alti- 
tudes; but once in a while a tongue of fire darts out 
with an enormous velocity from the sun’s edge, and 
Such 
1907, rising to 


reaches up to hundreds of thousands of miles. 
an eruption occurred on November 13, 
the terrific height of 352,000 miles. 

The light of these flames or prominences, as they 
have been called, is so feeble compared with sunlight, 
that it is never possible to view them with the tele- 
scope except when the moon covers up the dazzling 
white light of the sun, causing a total eclipse, At 
such a time, though most interested in the beauties 
of the corona or crown of glory about the sun—the 
most beautiful of all natural phenomena—the eye can 
still take cognizance of the red flames close to the 
edge of the dark moon 

If we were confined to the few minutes of a total 
eclipse for the study of prominences, we would prob- 


GREAT STORMS ON THE SUN. 


Observatory of the Carnegie Institution The instru 
ment has reached its greatest perfection in connec- 
tion with the great 40-inch telescope of the Yerkes 


Observatory. The illustration shows the Rumford 
spectroheliograph attached to the great telescope. In 
principle the instrument is a spectroscope, but with 
the addition of a second slit placed close in front of 
the photographic plate. This second slit serves the 
purpose solely of cutting off all of the solar spectrum 
save that portion with which it is wished to photo- 
graph. If the secondary slit is set at the K line, and 
the solar image be allowed to pass over the first slit, 
we will get an image of the sun in the light of the 
material which gives the K line in the spectrum. This 
K line tells us there is calcium in the sun, and if this 
calcium is in the form of vapor or gas heated enor- 
mously and glowing, it will be a bright line. The spec- 
trum of a prominence consists of a series of bright 
lines, and from the position of these lines it is evi 
dent that hydrogen and calcium are there and heated 
to a very high temperature. The great focal length 
(62 feet) of the Yerkes telescope produces an image 
of the sun seven inches in diameter. If a disk of this 
size is placed at the slit of the spectroheliograph so 


as to cover up the sun, it will be possible to take a 
photograph of the solar surroundings in the light of 


glowing calcium vapor by using the K line of the 


10:02 A. M, Height 100,700 miles, 
11:35 A. M. Height 172,400 miles. 3 


10:52 A. M. Height 114,200 miles 
11:01 A. M. Ueight 123,200 miles 


Solar Outburst of May 21, 1907, Photographed by Fox at the Yerkes Observatory 


did not reach the enormous heights that are sometii« 


attained, still this display of solar prominence wa 
most interesting from the fact of their rapid change 
matter moving at the rate of fifty miles per second 

_—— —> +--+ > --— 
Death of Garrett P, Servias, Jr, 

Garrett P. Serviss, Jr.. who occasionally contributed 
papers to the Scientiric AMERICAN On aerial flight and 
similar subjects, died at Ithaca, N. Y., on December 
23. He was born in Brooklyn on January 3, 1881 He 
place b hi 


gave promise of winning a high math 


matical and literary talents Unfortunately, f two 
years past he had been incapacitated by ill health from 
pursuing his studies He was well known in track 
athletics, having a few years ago made the indoor col- 
lege record in the high jump—6 feet 1 inch, 

— me —— 


Automatic Point Adjuster. 


Some time ago un experimental automatic point ad- 
juster was put down on the tram lines in Sheffield, 
England, and has so successfully stood a long test that 
the same form of apparatus is being adopted at all 
important junctions in the city. The automatic device 
is operated by the electric current, and adjusts both 
the rail and the cable points 
the services of two men, and effects a considerable 


saving of expense. 
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fort to the user following proportions Boracic acid, 6 parts McNeil & Seymour ’ gor a7, | Detinning and producing tin Comqrenes and 
75,6 - 
= sal ammoniac, 15 parts; borax (pure), 3 parts; | Bag seaming, cutting, and conveying | appa ‘ other products, E. A. 8 : 
‘ 100 t ratus, McNeil & Seynm . 590 Directory, telephone, A, wanes. 3 
wate! arts , or ising. , ) other 8 
YWachine and Mechanical Devices, ; i Bag seaming, cutting, and EET appa- Disinfecting, antiseptic, and other purposes, 
| (10656) EM ten O tai ratus, McNeil & Seymour composition for, L, H. Reuter ‘ 
CURRENT WATER-WHEEI \. A. Porrer P 7 writes nh a mountain | Baker’s peel, Nelson & Bye | Distill: ation apparatus for wood, B. 
Na uck ) e objec f o te tien | top a bell is rung which can be heard » mile | Balt tying attachment, J. ( stense Prankforter «.....-..++++++- 
igat k. Cont rh t t of the invention P ees ‘® ¥ . can & . om : - . | Baling machine 'W 8 wong cy | Door fastener, M. J Flanne nates’ 
= t ide a wh im) i durable. and| and no further On a certain day all living} paling press, G. E. Jackson, Door holder, T. C. Scheld isem 
rranged “ ! remove to a distance of two miles; the| Band cutter and feeder, A..Mahlen — mat, ba Ww ‘ rulkshank 
Ry “ rane ol = ‘ oor, warehouse, J. G ilson 
+ oh nt or | bell tl rung by some electrical or other] . —- 4 trees, device for cutting, W. 1 | te Py beck, austin B. surgess 
| isle Binys J 875.39 ‘ i 1 ; ss... 
th watlor wheel in t rent und | agency VW there be any sound on this moun-| Basin trap, A. M. Morrison S7 4 a Dredge pipe, rifle, Die = Saas 
- , . ‘ ian he os er * wre Basket holder, G. S, Paine 87h. 452 Drying apparatus, G eMullen .. 
to allow of ne the whee ! ra vert ain toy I prop und ‘ que aa 1 an | Rath See Horse’s foot ae leg bath 452) Dumping bucket, J. Hamilton 
or horizontal position wers, No and gives this reason For the! Bearing, adjustable, N. J. Theede Dye, greenish black azo, W. Konig 
. production of sour three agencies are require Red, ¢ E. Kilbourne | Dye, violet black azo, _W. Konig 
SLICING MACHINE PF. DD. Paerrruas, eee ee ad three agencies are required : | oo) ccey L, B Gubeens Dyeing apparatus, F. N. Patterson 
Wateonyille, Cal Fao decien im thi costo The striking of the bell, vibration of the air,| peq rest. N. P. Bllicott Easel, W. D. Smith 
. und the ear of some living object to receive the | Beet blocker, L. F. Haynes a opener, F. Fleischmann 
to provid machine for rapidly and I rt - rs ld | Beet handling apparatus, D. L llastic webbing, Kops ** 2s ‘ 
metricnily ‘me applies and other fami ir soutien \ (awe 8 vey oS | Beet pulier E A Smith Electric cables, carriage for conveying 
fruit r hl ‘ , , r ind ha beer a subject of protracted and|/ Bell, H. Koch | drums of, W. A. Turner oedanad 
frul or vegetables Into equa segments ‘ | Mestre « “olle . 
i . heated ussions Perhaps the best way to Belt, J. Askins | Electric controller, ‘ Ledwinka....... 
applies are » be red and preferably peeled ; : } Belt, conveyor, H, ¢ Norton Electric heater, A. Voelker ere 
nd are fed | . a , : - o wantéens reach al inderstanding of the matter is to! Relt. drive. A. H. Gits Electric light hayger, adjustable, J. Me 
a are fe t ' ) series 0 ¢ Ct _ 
A lrefer to me good English dictionary for the | Blade fastening, M. Rotter M ' }.. Gavin . . . 
guide po l mn a spindie, and are , tlade fastening, N. C. Bassett. .875,645 to Electric machine, hydro, H. E. Fry 
r ten . ‘ wer heteee ee finitions of ound You will find two at! Riock signal apparatus, A. Bevan . E - ctric motor, D. C. Jackson 
" . | least one wil bn rhe sensation produced | Block signal, automatic electric, W. A. D Electric regulation, M Moskowitz. 
i ’ tla x knives con th h th tt iit ' Short ‘ : Electric switeh, J. J. Wood .. sa 
, Agency oOo at o nerve y ° 5 . 7 , = 
{ ' d about the | srougs! - . me BUCITOFy was! *Y | Bobbin slotting machine, D. S. Courtney | Electric time switch, J. C. Van Slyke 
certain vibratory u ns of matter rhe | Boiler setting, F. D. Warren | Electrolytic receiver, F. C. Pickett. 
S! rel ‘ SAWING-MACHINE J.| other will be “A vibratory motion of « ma-| Boilers, water eliminator for steam, J. Long Elevator boot, ©. Bradford .. resents 
\. Mere , vec. K a. Munele. Ind The | . Bolster, sham roll, J. David _ mbroidery machine, ~ se alloping, We 
; terial bedy which can affect the auditory | Bolster, spring. Helmick & Perkins.. Parkes . : 875.628 
ect here t machine arranged | perye.” The first is the physiological defini-| Bolt and nut lock, G. W Kettertagham Emulsion of off and the like, 0. A. H. H f 
Book mark, L. B. Chadwick. Kosters 875,665 








to automat rd t positive f 1 to ’ toe . . o¢ . es ° 
|} tion, the second is the physical definition of} Root and’ shox polishing machine, M Engine construction, traction Colean 8 
Engine exhaust control me , 





























me ti ” , terial to t tet A : 
trying thick aS 0 Be on ! the word sound. There need be no wrangling Schupp ' 7 ‘ 
h re t w and the operator, to J : , . . Me “ . foots and shiw instep supperter for, A. G Cy Wee necaessace . ‘ «eccee Guanes 
W f throw t feed out o aetior bn OFS the matter. State the sense in which th Gefvert Me RIES SS % Engine regulating device, interval combus- 
+ OF l word is employed In books upon physics the | Bottle, non-refillable, C, M. Conradson tion, O. Podhajsky ... : . 875,378 
topepin he feed instantly, and t vwermit irl word employed in the second sense, and a Bottle, nursing, T. f ook : Engine sparking mec hanism, "explosion, L. 
ation of ti u« rding to the nature of , po tottle scrubbing machine, W. Seidel | A tianoli . enon 
ss sound do« not require an ear to hear it The |] Rete stopper. E. M. Willis Engines. dust pr vtector for traction, S 
the wood awed nu 0 brations In the tone of the sup-| Bottle washing machine, G. W. Goehns _ Hughes dsasdee sesenss .. S749 
Nor ‘ f any of these patent Wy aT at Bottles and the like, carrying and setting Engines, induction coil and bex for explo 
as “wr . : patents Wi posed bell on the mountain top may be recorded up machine for, H. J. Stiebel ; sion, R. Varley ........ . 875,472 
be fornished by Mut & Co. for ten cents each, | upon appropriate apparatus, and the tone deter- Row rest, W. J. Decker nieve» sot Engines, magneto igniting device for ex- br = 
’ - ; ' , *. C. Mengel .. eT res plosive, H. La Valette ea 
Piense siate the 1 x of the patentee, tithe of | mine one wi 2 » ‘ , | Box, C. ¢ K 
‘eaapes . ¥ ; Bui ie je of ned by one who is totally deaf, with absolute] 4." setting-up machine, J. B. Erickson. Eraser cleaning »paratus, 
the invention, and date of this paper. accuracy, Braiding machine, A, Le Blanc......,..--. 875,190 M. Case ., 
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I ! 
I 
I 
Fi gate 
Feed bag 
Fence 
Fence pout 
Fence wire 
Ke 
Ferrovanadium 
Fe 
Fertilizer 
Fiber strands, 
(;reen 
device, 
» box door, 


Firearm, automatic, 
stair 
Flooring, F. 
Flowers, ete 


Fireproof 


pastel 


Foldable box, 
Folding table 
E Loftin 


Forging in 
F 


ormaldehy de, 


Formates 


Frame See 
Fuel feeding 


Gage, M 


Game apparatus, 
Game board 


Garment 


chanan 
Garter clasp, 
Gas burner 
Gas burner, 


nauer 
Gas 
Gas 
Gas 
Gas 


Gas generators, 
regulating 
Hanson 

Gas lighter 

Gas meter, 


Worthington 


Gate, J. H 
Gear variable 
Gearing, power 
Glass caskets, 
old for 
Goods handler 
Grain conveyer 


Grain treating 
Granular furnace 
Grasshopper 


Grate fender 
Grinding mill 
iY 


Gun, gas 
Gun hand 
Gun sight 
Gynec 
Gyroscope 





Hair clipping 


Hand bag 
Harness, fF 
Harrow, J 
Harvester 
Harvester 
and 








Heating apparatus, 
Heating apparatus, « 


Manny 


Heating furnace ~ 


Heating system, 
Heating system, 
Heddle manufacturing 
Heel attaching i 


holder 


Hides and skins, 


Hinge, W. 


Hoisting apparatus, 
Arnold 
Hoisting engine, 


Honey extracto 


Hook and 


Horse's foot s 


Horseshoe, 


Hose clamp, 
Hose supporter 
Iee elevator 

Impact wheels 
Incandescent 


Incubator. 
Indicator 


Ink well, H 
Inking apparatus 
Insect cremator 
Insulated rail d 
Internal combustion engine, 
Jewelry clasp, 
Journal box 
Junction or connecting box. 
Knife cleaner, J 
Knife setting 
Knockdown 


Lace and 
Lace hook, 


Lamp filaments, 
manufacturing 


Lamp fixture, 


Lamp for 
Suter 


Lamp, ine ande scent 
Menges 
Lamp socket, 


w 


Lawn shears ‘ 
“ather dressing, 
Leather skiving 





Level and 


Levers, adjusting 
Limb, artificial, 

Liquid feeding 
Loader, shock, 
Loader, shock 

Loading device, 
Loading machine, 
Loading machine, 


mann 
Lock, A. 
Lock and 


Locking device, 
Locomotive i 


peier 


Log iidding machine 
Loom stop motion, F. 
Loom thread 
Rhoades 
Lubricated 
Lubricator, ‘ 
Magnet, field, 


Mail box, 


Mail cabinet, 
Marking pin, 
Mask, catcher’ 8 


Measure ar, 
mann 
Measuring 
M. C. 
Measuring 
Measuring 
Measuring 


148 nose 


| Machinery 





neing machine, 


tilizer distributer, 
distributer, 





medium, 
remover, 


F escape, 
Fire extinguisher 
A. C 
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For ripping. cross-cut- 
ting, tering, grooving, 
boring, scroll-sawing edge 
moulding, mortising; or 
working wood in any man- 
ner. Send for catalogue A 
The Seneca Falis M'f’g Co... 
695 Water St., Seneca Falls, N. Y. 


. 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Caseans. 0. 


and Turret Lathes, Pian- 
| Foot and Power ers, Shapers, and Drill Presses: 
SHEPARD LATHE CoO.,, 138 W. 24 St. Cincinnati, O. 


Veeder — 
Counters 


to register reciprocating 

movements or _revolu- 

tions, Cut full size. 
Booklet Free 


er MFG, CO. 
Sargeant St. 
Harttond. Conn. 
Cyclometers, Odometers, 
Tachometers, Oounters 
and Fine Castings. 











Our Hand Book on Patents, Trade-Marks, 
ete., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrentiFic AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Brancu Orrice: 625 F St.,Washington, D.C, 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER [Leet 
MACHINERY ____sesem. 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
w.F.4é gous BARNES co. 
id 1872, 


1999 dune oe = Rockrorp, iit. 


. JA GER Marine 
4-Cycle Engines 


Skillfully designed and weil 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes 3to@h. p. Send for catalog. 


CHAS. J. JAGER CO. 


281 Franklin, cor. Batterymarch St. 
Boston, Mass. 
















a ee Ca sccuiletiaines 
Manufacturers should investigate tne 


B. F. BARNES MACHINE TOOLS 











before placing orders. The Tool here 
illustrated is our %-inch Drill, and we 
have many other sizes to make a very | 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog 8. ‘ 

B. F. BARNES CO. Rockioré, i. 

European Bra: 
149 Queen Victoria St., Bon, E.C. 


-®8u USE GRINDSTONES ? 


{if so.we can suppy you. Ali sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make @ 

specialtyof selecting stones for all spe- 
cial purposes. Send for cataiogue “1” 


The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland, 0. 















(astructve Scientific Papers, 


ON TIMELY TOPICS 





Price 10 Gents each by mail 





ARTIFICIAL STONE, By lL. P. Ford. A 
paper of immense practical value to the 
architect and builder. ScrenTiFIC AMERI- [| 
CAN SUPPLEMENT 15 

THB_SHRINKAGE AND WARPING [| 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. ScrenTIFIC AMERICAN 
SUPPLEMENT 1500. 

COnSTEYCTION OF AN _ INDICAT. 
ING OR RaCOR INNS. oe se 
ANEROID BAR N. 
Monroe Hopkins. F ay y ketesied. y Bi 
TIFIC AMERICAN SUPPLEMENT 1500, 

DIRECT. VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive “and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493, 

HOME MADE DYNAMOS. $Screntiric 
AMERICAN SUPPLEMENTS 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientiric Ame- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in Screntiric 
AMERICAN SUPPLEMENTS 844 and 865, 
The machines can be run either as dynamos 
or motors, 

ELECTRICAL MOTORS. Their Con- 
struction at Home. SCIENTIFIC AMERICAN 
SupPLeEMENtTS 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 

















361 Broadway New York 
a y, 








Measuring device, rotary, M. H. 
Mechanical move 
Mechanical movement, M. J 
Medicine case, J. Bristow, 
Metal draw ing machine, G, 
Metal, expanded, E. 

Mettal working mac ‘bine, N. 
Meters, switch for electric, 
Military equipment, A. J. 
Milk handling can, W. Seide 








Milking machine, A, H. Loqvist 

Mills, resilient connection for pendulum, H. 
BD © ec vcdswees es bssctses cmos eeere are 

Mine roof support, vr. C. Raley. ° 


Mining machine, H, Specht 


Mixing apparatus, Mastain & Delfosse 


Mixing machine, M. H,. Avram 
Moistener, M,. A. Metzner 
Mold. See Sewer mold. 


Mop head, H. M. Sturgeon........... 


Motor control, electric, H. D 


Motor control, multiple voltage 
Ww. H. P 


OWOE covscsccs 


Motor control, multivoltage system. 
tric, FI D. James.......-- ‘ 
Motor control system, elec tric, . 


James ....- 


Motors, exhaust silencer ‘for gas, 
Mowers, grass catcher for lawn, 
BOO. Segre ecdscssneseasudeeses 
Mowing machine, M. ‘Jewe: 1 seeee 
Music stands and the like, sheet holder for, 
Lb Be, BRUM oc cvccccccescscces 
Musical instrument, self playing, 








Doma singe dbencegeséaeeeee 
Musical eetoemanns 
matic, M, @ark ........ 


Nail driving tool, 8. F. Dutton. 

Necktie, C. W. T. Davies........ 
Needle threading machine, H. E. 
Nut and screw bolt lock, A. D. 
Berkley.......... 


Nut lock, H. J. 
Nut lock, D. Verna ... 
Oil can, F. D, Borland 





Oil engine, O. Gassett ............ 
Ophthalmometer, E. B. * Meyrowitz. 
Optical tool, G. EB, Schofield....... 
Ore desulfurizing and agglomerating 


nace, Dull & Weatherby 


Ores and matter, extracting metallic. 


ther & Franke .....:... 


Ores and the subseuent separation 
liguids from the solids,, apparatus for 
leaching, J, H. Gillies......... ‘ 

Ores by the precipitation process, 
lurgical treatment of sulfurous, 


Imbert 


Ores containing zinc and other volatilizable 
metals, treating complex, G, 
Ores, desulfurizing and agg lomerating 
minuted, Dull & Weatherby 


Oven, collapsible warming, W. 


Overseaming machines, presser foot. for, 


G. Woodward ......... 


Overshoe retainer, R. F. Frazier 
Package fastener, P. R. Le Boeuf. 


Packing, piston rod, R. EB. L. 


Packing, pump piston, J. J. McGee...... om 


Packing, rod, 0. J. Garlock... 


Packing, shaft, F,. Samuelson ......... 


Paint removers, applying, C. EB 
Paper bag, C. Underwood. 


Paper bag making apparatus, 0. 
Paper box, G. W. Swift, IJr.......... 
Paper coating machine, M. Jantine.. 


Paper cutter, C. L. Smith 


Paper feeding mechanism, H. B. Ce 
Paper making machine, Bichhorn 


Paper making ‘machines, calender feed for 


rolls of, R. Smith 


Paper manufacture, W. R Green. . | 
Paper pulp from straw, making, 


Bohm 


Paper sheet handling machines, 
stop mechanism for, B. Gustafson 
Patterns, tailer's te mon for mening, 


Schoeppl ° . 
Pegging machine, J. es Caron 


Pen and pencil holder, G. B. Graves 
Fenholder guiding attachment, B. 

Pencil sharpener, W. F. Herdrich. 
Phonograph, BE. L, Aiken ......... 


Picture exhibiting machine, B. 
Picture film, moving, Dyer & 


Pipe hanger, I. G. Lane 


Pipe, tube, and tubular structure, 


Wilkening 


Pipes, automatic regulator for 


Vv. Gove .. 
Plow, W. Taylor 


Plow attachment, = Bingaman ° 
Plows, adjustable scraper attachment 


disk, J. P. Fell ..... 


Pneumatic motor and speed governor, 


Danquard, reissue . 
Pole and like erecting machine, 


Pool bowling table, T. A. Upton. . 


Portable furnace, G. E. Rubmann. 
Potato masher, D. EB. Johnston 
Powder box, C. Bokay............ 
Presses, vibrating distributing 


platen, J. H. Schussler 


Printing apparatus, ticket. J. AL} 
Printing leaves for books, machine for, 


stead & Moe ......... wien 
Printings machine, ticket, W. C. 


Printing mechanism for adding 
We GE 0 ccaxdariuenees 
Printing press, G. W. Prouty.. 


Printing press gage attachment, 


Projectile, Wheeler & McKenna 


Propeller, A. A, Anderson 
Puller. See Beet puller. 


Pulley, friction clutch, L. H. Geteentert. . 


Pump, air, B. Hamann .......... ‘ 
Pump for vacuum cleaners, A, Mestitz. benes 
Pump, oil, W. A. Odell.......... ar 


Pump rod connection, W. EB. Boyd.. 


Puzzle novelty, L. J. Monahan 


Rail and tie coupling, P. A Olson... 
Rail bond, electric, F. M. Marey 


Rail fastener, 8. G. Petterson 


| Rail, guard, A, Morrison 


Rail joint, J. L. Fenn, Je 
Rail joint, J. O. Wrench 


Railway and other vehicles, brake 


Reic 


Railway and other ‘vehicles, : coupling for 
controlling rods of brakes between, 
J. : 


ree 


Railway construction, C. R. Bowen...... 
Railway motors, ventilation of electric, 


Gibbs 


Railway signal, P. H. Slaughter. 


Railway switch, F. J. Reilly.. 


Railway switch frog, J. BE. Grabam. 
Railway tie, E. T. Forrester...... 
Railway tie, C. 8S. Smallwood 
Railway tie and fastener, metallic, 


ON .«sa40s cnseenved 


Railway train stop, electric, EB. 
Railway vehicles, ‘automatic coupling for, 


Thorn & Mann ... me 
Razor blade protector, safety, 


Razor, safety, J. J. Steinharter 
Razor, safety, P. K. Stern ........... 


Receptacle closure, safety, L. 


Refrigerator building, Clayton & Spee a 
8 


Refuse receptacle, E. EB. Irish. 


River banks, means for protecting, 
WEEE ehalnn 000 0émkde aeniies tose 
River beds and waterways, means for caus 
ing an automatic scouring action for 





removal of silt from, L. 
Riveted joint, A. Hertwig 
Roasting pan, P. Scott... 
Roll housing, R. Moon .. 
Rolling tie plates, A Morrison 


Rooting, composite, G. F. Bishopric 
Roofing, flexible, F. C. Overbury 


Roofing strip, F. C. Overbury.. 
Rope clamp, L. D. Shryock 
Rotary engine, M. a. 
Rotary trimmer, A, C. 


Rotating motor with rectilinear cylinders, 


A. Bagnulo ...... 





Rubber compound and material for ‘use in 
making same, EB. W, Strain......... 





vent, G,. Gapetiaer 














8, take up roll. for auto- 

















Holden. . sed 
Picture holder, Meltzer & Karron. 
Pipe coupling, detachable, A. L 










































Rubber sandal, A. 0. Bourn.. an 

Kuffing machines, origees blade support 
and guide for, R. G. Woodward 

Ruling machine CHES attachment A 
*eterson = .. ou 

Safety pin, Kaspar & Krejei. 

Salt shaker, O. Kampfe 

Sash balance, F. Harbach 

Sesh clamp, window, J. 8. Waliace 

Sash fastener, A. H, Hansen.... 

Sash hanger or mgarene hinge, atorm, F. 


BDOTGER oc csccccns ones 
Sash lock, L. Foery.......+-+ess0. 
Sash lock, duplex, W. 'L ipps. wens 
Saw set, P. J. Leavens.......... : 
Seale, automatic grain, T, J. Young. ST 
Searf pin securing device, A, B. Rainess 
Scoop handle, H. D. © lark te adds « s 


Seraper, culinary, W. A. Johnston. 


Screen or grating, M, Levy........ 
Screw clamp, A. N. Verdin ceecenes 
Seal lock, H. B. Mackintosh........ 


Sealing cap, receptacle, W. B. Heath. 
Seaming machine, butt, C. L. Turne 4 
Secondary or storage battery, Rodman a 
BOWEN « cccccccescescenevedens 
Self lubricating» wheel, Fownes & Gardner 
Sewed articler, seam for, L. Onderdontk 
Sewer mold, sectional, G. Georgenson... 
Sewing machine, W. N. Parkes....... : 
Sewing machine, automatic embroidery 
ornamental stitch, W, N. Parkes.... 
Sewing machine, blindstitch, W. N, Parkes 
Sewing machine bobbin case threading 
mechanism, W. N. Parkes... 
Sewing machine bobbin controller, auto 
matic, W. N, Parke 
Sewing machine bobbin ¢ 
jem, W. N. Parkes...... ee - 
Sewing machine, buttonhole, W. N. Parkes 
875,508, 
Sewing machine, chain stitch, L. Onderdonk 
Sewinig machine cover and chair, com 





ntrolling raechan 


Dime, J. TwimeM .sccccscosrece 
Sewing machine, embroidery or orname ental 

stitch, W. N. Parkes. . . 875,625, 
Sewing ce hine feeding mec hanism, WwW. N. 

Park ee sas 875,611 


Sewing mackie, filled ‘bag, J. Bigelow Ty 

Sewing machine, filled bag, C. H. Foster. 

Sewing machine folding guide, W. & 
Barnes . aps cesbsareean 

Sewing machine, glove tip, C. R. Morley. 

Sewing machine gee and presser foot, J 
Hudeon ee eeteved . s 

Sewing machine, stitch, W. N. Parkes 

Sewing machine looper mechanism, W. N 
Parkes : 875,612 

Sewing mac hine looper mec chanisims, lubri. 
eator for, W. N. Parkes 

Sewing — hine looper move 
Par , 

Sewing mac hine looper ‘operating 

L. Onderdonk . 
Sewing machine needle ac tuating me « oe 








ism, . N. Parkes . 

Sewing machine _ sesele ‘adjusting device, 
Ww . Parkes . 

Sewing machine, ‘eokaenh a stite h, Ww N 
Parkes .... 75,601, 875,004, 875 

Sewing machine. ruffler saa hment, A. @ 
Lamb . . 

Sewing mac hine stop mechaniem, W. N 
"arke 


Sewing machine take-up and needle bar 
mechanism, W. N. Parkes. 
Sewing machine thread contennane mechan 


jem, W. N. Parkes...... 875,597 
Sewing machine thread cutting devic ce, © 
Foster ‘ . ‘ : 

Sewing machine tuc mag mechanism, W. N 
"arkes . ‘ 
Sewing mac hine ‘work e lamp mec hanism, Ww 
"arbOR ....46> 


Sewing machines, apparatus for. delivering 
filled bags to, C. H. Foster ‘ ~ 

Shackle for transmission . J. G. Beott 

Shade fixture, window, 8 Williams 

Shade, window, HB. B. A 

lawn mower, J, Chesbro. 

Shears. See Lawn shears 

Sheet metal container, J. Brenzinger.. 

Ships, automatic leak indicator for, ¢ 
Bergstrom : 

Shocker, R. Woods ° 

Shoe protector, BE. Vaughan.. ° 

Shovel A-frame and connection, steam, 0 
Hetlesaeter Wseee eae’ 

Shovel bucket, O. Hetlesaeter ; 

Signaling device, safety car, G. W. Goddard 

Signaling, electric, D. M. Daboo. + 

Signature gatherer, C. L, Smith 

Silicon carbid, making, H. N. Potter, 

sii 








Silicon, making, H. N. Potter 875,285, 
Silicon monoxid powder, preparing, H. N, 
Petter § cseeces 


Silicon monoxid, producing, H. N 





Skate, roller, Faust & Grout 
Sled, L. D. Hyatt ...... nee 
Sled runner attachment, W. J. La Fleur 
Slicer, fruit and vegetable, J. B. Walston 
*®mall arms, automatic safety appliance for 
locking the hammer and the sear of, 
J. Tambour ......2.s, sa-euhed achat 
Smelter smoke and extracting values from 
ores or metallurgical waste products 
treating, Sorensen & Westby...... apres 
Smelting, electric, F. Creelman.. 
Smoking pipe, R. J. MeMurray...... 
Soda water glasses, holder for, W. Living 
© STONE .accace os es ee + 
Solder to sheet metal, applying molten, W 
G. Daugherty .. waneoeers ‘ 
Soldering apparatus, can, ©. W. Bleeper. 
Sound records, making, I, Kitsee... 
Spark and contact spark device, combined 
jump, C. R. Grenter. . & 
Speed regulator, C. Schmitibenner. 
Spinning mule attachment, R. J. Herring 
ton “ 
Spinning spindle and | bearing therefor Cc. & 
Chapman 
Spraying fruit tre 
Herring .. 
Spring plank, R. E Frame 
Stamp, time, Jackson & Pidgeon. 
Steam boiler, F. J. Hick 
Steam engine, A. Stablon 
Steering gear, G. G. Porter. peeses 
Stenciling designs on . post cards, ete., ap 
paratus for, A. G. Pirkis. ; 
Stitch machine, ornamental, W. Parkes 
Stitch machine, zigzag and ornamental, w. 
Parkes ; 
Stitching machine, eyelet or embrolanry, 
WwW. N. F 





4, compound for, ¢ J 








Stocking drier. P. J Timberlake 

Stoker, automatic, H. KE. Wallis... 

Stone crusher, G. R. Starnes cece 

Stop, automatic nou-reversing, 8. FF. Byane } 

Stove base, cook A. Darrow . 

Stoves, electrical igniting device for gas, 
. de Ybarrondo 

Stoves, hot water attachment for, Freebey 

Moore . es ° . 

Stovepipe fastener, G,. 0. Helvig ; 

Street indicator for cars, D. W. De Sylvia ¢ 

Street sweeper, F. E. Penfold.. . 

Stringed instrument with spring hammers, 
mechanical, P. Lochmann ‘ eee 

Sulfur, making chlorids of, C. BE. Acker 

Switch, C. N. Bergmann............-... 

Switch handle, rotary snap, J. G. Peterson 

Switch operating apparatus, G. J. Beard 

Table. See Folding table. 

Table, D. W. Inman. 

Table mat, H. M. Hinman 

Tackle block, W. H. Stam. 

Talking machine, A. J. 0’ Neill. > 

Talking machine recorder and ‘Treproducer, 






coombined, T. H. Macdonald......... 
Talking machine sound recorder, W. N. 
BOUMORE  nnscce cccese 0 tegshbenetnebe 


Telegraph, printing, J. C. Barcla 
Telegrapbh, printing, F. J. Haig ee 
Telegraph receiyer, printing, J. Barry... 
Telephone attachment, Case & Smith... . 
a ta dictating system or apparatus, J 
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i garme i? 87 it deals with house building from the design and construction of modest 





cottages on tiny lots to the building of mansions on large estates. All 
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] H. Woodt 8 draping of windows or the arrangement of old china. 
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MODERN AMERICAN LATHE 
PRACTICE 


PERRIGO, M.E. 


By OSCAR E. 
Price $2.50 


A com plete book of 400 

ages on The Modern 
American Lathe. Its de- 
velopment from the earli 
est times up tu the present 
day; its modern form as 
constructed by up-to-date 
an its general and 
yecial classes of work; 
the quantity of its output, 
AGT p= | its marvelous ac- 
R curacy. Written by a man 
wae knows not only how | 

ork ought to be done, 
Bat who also knows how 
10 do it, and how to convey 
this knowledge to others. 
t is strictly up-to-date in 
its descriptions and iilus- 
trations which represent 
the very latest practice in 
lathe and boring mill op- 
erations as wellas the con- 
struction of and latest de- 
velopments in the manu- 
facture of these important 
classes of machine tools. 
A 'arge amount of space is devoted to the turret lathe, 








peace 





its modifications and importance as a manufacturing 
too Multiple spindle and automatic chucking lathes 
are fully considered, as are also special high power 


lathes for the use of bigh speed tool steel, and elec- 
trically driven nthe s. In the treatment of the sabject 
115 illustrations ds examples from the best practice 
bave been made use of, as by illustration alone can 
many of ‘the important details and methods be clearly 





Modern Steam Engineering 
in Theory and Practice 
By GARDNER D, HISCOX, M.E, 


Price $3.00 


This is acomplete and 
practical work of 487 
pages, dealing with the 
care and management of 
Boilers, Engines, Pumps, 
beated Steam, Re- 
friverating Machinery, 
Dynamos, Motors, Eleva- 
tors Air Compressors, 
and all other branches 
with which the modern 
Engineer must be fami 
liar it fully describes 
and iljustrates the pro- 
erties and use of Steam 
or the generation of 
power in the various 
types of engines in use 
Slide Valve, High-Spee i 
Corliss. Compound, Muiti- 
expansion engines ane 
their valve gear, the De 
Laval, Parsons, Curtiss 
and other Tarbines are 
included and fully de- 
illustrated 
tables of the 
properties and applic ation of. steam in its various uses 

i which in themselves form a most valuable | 


sup 











and instructive section of the work. 
early Two Hundred Questions with their Answers 
on Steam and Electrical Engineering likely to be asked 


by the Examining Board are included. These if studied 
by y -u will help vou to procure alticense. This book is 
thoroughly reliable and practical. and not only a euide 
but ateacher. As a text book it is the latest and best 
authority on the subject. It is fully illustrated with 


detail engravings, not to be found elsewhere. 





Punches, Dies and Tools for 
Manufacturing in Presses | 









LET US BE YOUR FACTORY 


STAMPINGS, MODEL 


XPERT WORK 
THE GLOBE MACHINE AND STAMPING co 
’ Hamilton =f... ve and “ 





Corliss Engines. Brewers’ 





nd ttlers’ Machinery. VILTER 
MFG. CO. 899 Clinton St., Milwaukee. Wis. 





0 ELS & EXPERIMENTAL WORK. 
Inventions deveioped. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 


RUBBER. "23am" 


PARKER, STEARNS & CO., 228-229 South Street, 


Experimental & Model Work |: 


Oir. & advice free. Wm. Gardam & Son, 45-51 Rose | St, N 








Expert Manufacturers 
Fine Jobbing Work 


New York 











MODELS AND EXPERIMENTAL BACENERY. 


rs, trical Instr s Manufactured. 
New ve rk Mo lel Works, 3473 Third Aver ue, New York, 


Ge Dies. Novelties and F 





DRYING MACHINES.<2:i23"<= 


MODELS 
novecries 
mental Work for Inventors 
2158. Clinton St, 





DIE SPECIAL 
WORK 
ft 


HW. TUBNER TOOL ©o., Chicage 


We manufacture METAL 
INV N ade pg tm Poet kinds, 
to order ; t pment ; 
Send perfect sample for = R 
ert advice EE 


Dept. A, Cincinnati, 0. 


z west prices. 
»w estimate and best ex 
GLE TOOL 


THE EA 





EXPERIENCED IN DEVELOPING INVENTIONS 
Model Machine and Electrical Work 
C, TIETZMANN, 195 I Long ' 













FAL TOOLS- Dies 


 SPECIALTIES- 
JOVELTY WORKS CO 85-3) W. LAKE ST CHIGAGD 





"NOVELTIES & PATENTED ARTICLES 
VANUFACTQBED BY T. PUNCHING DIES, SPECIAL MACHINERY. 
-KONIGSLOW 51 AMPIN & WORKS, CeEVEL AND, 0. 


MASON’S NEW PAT. WHIP HOIST , 


for Outrigger hoists. Fasterthan Elevators, and hoist 
direct from teams. Saves handling at iess expense 
Manfd. by You NEY W. MASON & CO., Inc. 
ro . ® A. 


idence, R: 


KUHLMAN TRANSFORMERS 


Quality always 3 Prompt delivery 


Sfngte and 3-phase 
KRUHLMAN ELECTRIC ¢o. ELKHART, IND. 



















Magical Apparatus. 


Grand Book Catalogue. 





e& 


| 26¢e, Parlor Tricks Catalogue, free. 


Over 700 engravings 


MARTINKA & ©O., Mfrs.. 495 Sixth Ave., New York 
2 2 Larve 260 page illustrated 
Army Auction Sale Bargains {a)7¢%,24,.0ae° ilustrared 


(stamps). Francis Bannerman, 501 Broadway, N 


| a 





ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 2&4 feet 
over all and 4 feet 6 inches beam, drawing 18 ine bes, and 


| is capable of propelling such craft ata spe ed of 7 miles 


By JOSEPH V. WOODWORTH | 


Price $4.00 


A practical work of 500 
pages fully illustrated by 
nearly 70 engravi 
being an encyclopedia 0: 

ie Making, Punch Mak. 
ing, Die Sinking, Sheet 








Metal Working, and Mak- 
Tools, Sub- 

sand Me- 

chanical Combinations for 
Punching, Cutting. Bend- 
ing. Forming, iercing, 
Drawing, om pressing 


and Assembling Sheet 
Metal Parts and_ also 
Articies of other Mate- 
rials in Machine Tools. 
Iwo Hundred and Ten 
Processes are clearly dee | 
ecribed and fully ins. | 
trated. This work is 
companion volume to 8 | | 
author's elementary work 
entitled ~~ Dies, Their 
Construction and Use.” 

Nothing appears in this 
volume that has already been published in the author's 
previous work on “ Dies.’ 





Modern Plumbing Illustrated 


R, M, STARBUCK 
Price 84.00 


A comprehensive 
and up-to-date work 
ilinstrating and de- 
scribing the Drain- 
age and Ventilation 
of dwellings, apart- 
ments, and public 
buildings, ete. The 
very latest and most 
approved methods in 
all branches of sani- 
tary installation are 
. Adopted by 
the United States 
Government in its 
Sanitary work in 
Cuba, Porto Rico, and 
the Philippines, and 
by the prineipal 
boards of beaith of 
= United States 

Janada. 900 

Denes 55 fall page il- 

ustrations. 


lig special circular describing these books sent on 

Any of these books sent prepaid on receipt of price. 
MUNN & CO., 

Publishers, 36] Broadway, New York. 








per hour. Illustrated with ~% cuts. IENTIFi¢ 
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by 
mail, from this office. and from ail newsdealers 


LEARN WATCHMAKING 


We teach it thoroughly in as many months as it 
formerly took years, Does away with tedious appret.- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, &t. Louis, Mo, 
ANEW AR and a fascinating rapid money maker. You 
can decorate china, glass, porcelain, pillow 
tops, anything, in colors or not, from photographs. Nou 
talent or experience required ore popular than band- 
yainted china. Cost small, protits large. —— siamp 
for i information. B. B. K. Vallance Co., Elkhart, Ind, 


See x 








ROLL PAPER TAP 


Of required widths and thickness, 
accurately wound free from breaks. 


COLONTAL COMPANY, Mechanic Falls, Me. 











How to Build an} » 
Ice Yacht 


SCIENTIFIC AMERICAN SUPPLEMENT 1154 
describes exhaustively and clearly the Build- 
tng of a Lateen Ice Boat, Full working 
drawings accompany the text 

The SCIENTIFIC AMERICAN SUPPLEMENT 
1197 contains an article in which the con 
struction of An Up-te-Date Ice Sloop is 
carefully explained with the help of complete 
drawings. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1253 
an illustrated article is published on A Ji 
Headed Mainsail Sloop Ice Vacht, 

In SCIENTIFIC AMERICAN SUPPLEMENT 1556 
is published an article on Improved Ice 
Wacht construction, a craft being described 
having a Hollow Backbone and 250 
Square Feet of Sail Area, 

Each article is accompanied by Complete 
Working Drawings. 

The entire set of four papers here enumerated 
will be sent by mail on receipt of 40 cents. 

Any single number can be supplied for 1 
cents, 

Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 
- 














| TRADE MARKS 
Abrasive material, Abrasive Material Co 66,810 
Accordions, Buegeleisen & Jacobson GOBS56 
| Accordions, W. Spaethe 66, 886 
| —— preparation, American Chemical 
& Textile Coloring Co . 60,780 | 
_. | Automobiles, Stevens-Duryea Co . 66,700 | 
| Baking powder Sea Foam Baking Powder 
Co, 66,786 
Beef, corned and roast, Libby, McNeill & 
j Libby . 800 
Beer, Black Hills Brewing Co 
teer, Stark-Tusearawas Breweries Co 
teer, lager Louis Bergdoll Brewing C« 
Beverage, carbonated, CC, T. Piranio 
Bitters, stomach A. Fischer 
Boots and shoes, leather Haynes, NSparrell 











& Co 
Brick, fire, Duparquet, Huot & Moneuse Co 


Brushes, tooth, Florence Manufacturing Co 

Butter scotch, Kerr Brothers 

ener Yr. glace fruits, chocolates, ete., Charles 
r nd boxes, railway, J. G. Brill Ce 


arpet pean m, Bissell Carpet Sweeper Co 
pare a Clifford Bros 














mical, certain, G W Gilbert 
( the mic “al” preparations, certain, Faxon Wil | 
liams & Faxon 66,783 
Chocolate, J, R. Elfreth 66,794 
Cigars, Starlight Brothers 66,887 | 
Cloaks, outer suits, and skirts, Landesman } 
| Hirscheimer Co 66,880 
Coats, MeKibbin Driscoll & Dorsey 66,883 
| Coats, overcoats vests and trousers ! | 
Adler Bros.e& Co 66,879 | 
Coke, New England Gas & Coke Co 66,846 
Cream, toilet, Bruno H. Goll Chemical Works 66,838 
Cutlery, certain, Wester Bros 66,854 | 
Disinfectant and antiseptic preparation, J | 
Blan 
Drawers, ladies, H. P. Wheeler 
Exercising apparatus, certain, J, E. Garratt 
Figs, W. Hills, J: 
Flour, wheat, R na Flour Mill Co, .66,788 
Flour, wheat, Elmore Mill Co 
Food, stock and poultry, Pennsylvania Primo 
Feed Co 66 804 | 
Furniture polish, R. Schulze. 5 850 
Gin, A. Forbes 
Grape juice, joericke & rafel 
Grape juice, Royal Grape Juice Co 
Hats, fur, Crofut & Knapp Co 
Hose and packing, Morgan & Wright 
Jewelry, certain, C. 8. Crossman & Co 
Kaoitted, netted, and lace drawers, ladies’, 
i. P. Wheeler 66,891 | 
Locks and keys, Smith & Egge Mfg. Co 66,816 
| Mage azine Industry Publishing Co 66,868 | 
| Medicine, certain, Fischer Chemical Import | 
| ing Co or ; 66,836 | 
| Medicine, certain, H, EB. Bucklen & Co 66,839 | 
| Medicine, certain, P. P. Miniotte 66,844 | 
| Medicine, certain, Miol Manufacturing ; 66,845 

Metal articles, certain, A. Dewsbury 66,833 


| Nail sets and 

orks ‘ 
Needles certain Phos 
Periodical, Hale Pu 


punches, Massachusetts Saw 





Harper & Sons 
blishing Co 





Pills for female complaints, H. B, Taylor 
Planes, Stanley Rule & Level Ce 
Powder, tooth : Estlingen OB,854 
| Precious metal goods, certain, Jos. Mayer & 
Bros 66,878 
3 ub me sage weekly, J. A. Gavin 66,876 
m f ague and malarial fevers, W 
i. "Bureerae 66,830 
Remedies, obesity, Marmola Co 66,845 
Remedy for rheumatism neuralgia 
chills, H. H Harris 


Remedy for syphilis, W. I 

Remedy, skin, O. P, Goerg x 

Roofing and sheathing, paper and feit for 
American Sash & Door Co 

Rubber and fabric hose Fabric Fire Hose 
‘ 


Deariso 





Rubber fruit jar “rings, Cons 
wer Co 


jlidated Rub 





Rubber goods, certain, Pacific Coast Rubber 
: . . 66,8606, 

tubber hoof pads Morgan & Wright 

Sauce, Worcestershire Alart & MeGuire 

Sedative, antispasmodic expectorant, H 
teife 

Soap, Master Soap } 

Soap, camphorated liquid Fiske Brothers 
Refining Co 2 

Soap, tooth, J. 8 Ramage 

Soaps, H. B. Claflin C+ 

Surgical goods, certain, M. Lindsay Rubber 
Manufacturing Co 66,881 

Suspension devices, frictional, Hartford Sus 





pension 66, 862 
Syrup, Manstie ‘ia, Witham & Co “ 66.801 | 
Tapestry goods, certain, A. 7 Abbott & Co. 66,828 
Textiles, certain, China & Japan Trading Co., 

66,819 to 66,825 





Textiles, certain, E. L. Waldo os 66,85 
Thread for machine sewing and lace mak 
ing, A. J Kahn , 
follet preparation, certain, Samurai Co 66,849 
Tonic, muscular and nerve, Sharp & Dohme 66,851 
rheumatism, Lichterman & Judt 66,8 
ollapsible, P. Beiersdorf & Co 66, 
’ ome ~ one ~stead Valve Manufacturing Co. 66,824 
Washing machines for laundry purposes, H 
F Brammer Manufacturing Co 66,840 
Water, natural mineral, Clysmic Spring Co, 66,871 
Water purifying CompaaEm, Auto Radium 
Co : avenue 66,781 
& Wo rts. 


66,784 


1 Tonics for 











Whisky, Gooderham 66,796 
Whisky, A. Hirschman & Co 66,798 
Whisky O'Bryan Bros 66,802, 66,808 
Whisky, Records & Goldsborough 66,805 
Whisky, W. B. Seel 66,806 
Whisky, Stein Brothers 66,807 
Whisky Vogt-Applegate Co 66,808 
Whisky, Wiglesworth on os. Co 66,809 | 





Whisky, H. Campe & 
Whisky and gin, Bluthe atbai & Bickart 
Whisky, gin, and brandy, Edw. B. Bruce 


| Wine, California Wine Association 
Wine, port, Offiey, Forrester & Co 

Wire screens and screen doors, Neuhaus 

Co. ‘ 66,826 


LABELS. 


‘““Bunte Brothers, for 
Brothers 
*Delightful,"’ 


Runte 
yee - 13,956 
Gutradt 13,960 


chocolate, 


for scouring soap, J 


“Munson’s Ye-Ti-Va Remedy,"’ for medicine, 
G Munson eee ee sees» 18,969] 
“Punch-I-Nello,” for soft drinks, W, EB. | 
Borden : os é 26 13,955 | 
‘Royal Cake Icing,”’ for cake icing, Royal | 
Pure Food Co, . om cesseceses 18,067 | 
“Sinn Fein,’ for cigars, KE. E. Kirkland } 
& Co, Secces ° » 13,054 } 
Tanaline Cream Lotion,”’ for a letion for | 


the complexion. Damascus Chemical Co. 13,958 
‘The Grote Billiard B for billiard balls, | 

Newark Billiard & Mfg. Co.. 13,962 
The New Grote Pool Balls,’’ for Jeet balls, 





Newark Billiard Ball & Mfg. Co....... 3,963 
Whitman’s Kilrat Exterminator,”"’ for rat 
exterminator, J ’. Whitman,....... 13,961 
PRINTS. 
‘Men's and Boys’ Asoetel,’ for men’s and 
boys’ apparel, H. : Lotion ‘ 2,188 


A printed copy of the specification and drawing 
of any patent -n the foregoing list, or any patent 
jin print issued since 18638, will be furnished from 
} this office for 10 cents, provided the name and 
number of the patent desired and the date be 
riven Address Munn & Co., 361 Broadway, New 


| Canadian patents may now be obtained by the in 

ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
‘address Munn & Co., 361 Broadway, New York. 








FURS 


POR THE 


Whole Family 


Our plan of making furs to menasnre 
ind selling them by mal! is a great con- 
venience to fur buvers t brings our big 
fur factory right to vour bome. From our 
Style Book you make your selection 
send as your measures, we make the 
furs to fit at prices that will save yuu 
rome money, and we send them to you 
on approval, 

Our made-to-order furs and fur par 
ments bave a distinctive and exclusive 
style; fit well, sit well and have that co 
j\fortable snuw feeling that cannot always 
© claimed for reedy-made furs. They 
jare handacmely trimmed and thorcughly 
weil made throughout 





Made to Measure 








Sold on Approval 
j 





We also remodel and repair ali kinds 
of fur garments. Look yours ever 
they need repairing let us quote you a 
price for making them practically as 
good as new 


We tan—we mount -we manufacture 
are the biggest, best equipped mal! order 
firm in the fur business with patrons in 
every City and State in the Union where 
furs are worn. 


Send us 7our raw s«ine and 
Hides and we will make them 
into Coats, Automobile Coats, 
Jackets, Robes, Glov Mittens, 
Rugs, ete. If wo don’t suit you 
we get bo pay We refer by 
permission to First State Bank 
and First National Bank, Three 
Rivers, Mich 





Write today for Oatalog B. 


National Fur and Tanning Co. 
Three Rivers. Mich,, U. S.A 
















































Scientific American 


“he, . 


needing ; ——— r i 
articles siisi3esis ee é i i( 

















ber to send — : : ifs at po | See, dill / | Wt K: : . 
criptions of 7 i¢2)\” ON THE FLOORS ‘ Ss$2000 
their require en i ~ and in the elevators of fine business } Model G—4 Cyl.—25 H. P. 
ments with draw . L = a buildings, noothernatciia,e SS 
: . A j the service, elegance and decora- 
ings or wood AT A tive effects afforded by 

















; models for esti a ey, i (| PENNSYLVANIA VERY requisite of a 
mates as to cost pan mee? Bc INTERLOCKING =: P 

. it RUBBER TILING practical, depend- 

of producing in , bl h hl 
rubber ce eS oe able, thoroughly 
\ full line of - , 3 ; " : non-infammatory, absolutely aS serviceable motor 

“ . yf ’ —_ tary, sile: der foot. Most de- oa ; : 

Mechanical Rub : = : sirable to pebvene eodanaan car is found in Model G. 


It appeals most forcibly to 
the man who recognizes 
superior construction. The 
unusual accuracy of finish 
in Model G, its simplicity 
of design, its tremendous 
power capabilities, have 
enabled it to do more 
than cars of more cylin- 
ders, higher rated power, 
higher price. 


EFFICIENT POWERS Has plenty of reserve 


THAT ARE ADAPTED TO THE USES energy for spurt or hill; 
OF ALL CLASSES OF MECHANICS speedy, yet always under 


most delicate control. 
Fully described in Cata- 


bet Goods af 
every description 


| Vulcanizing Pressfor |f~ | 
| Rubber Specialties | [Mf exes Gy mtv mamer conan 





Book, maile 





BRANCHES PROM COAST TO COAST 





A Single Plate Mold. [3 Double Plate Mold. C Steam j 
Spaces in Press Plates. ( Hydraulic Pressure = | TT 
2000 Ibs. square inch | 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 














me 





oe 















jes at lowest prices, Best Railroad 

Trac ok ae Wagon or Stock Seales made 
Qoalag 2: » 1) useful articles, including Safes, log G47. 

Se — Machines, Bicy« les a ete. save 


Money. Liste Free CHICAGO SCALE "Tons il 


NOTE THE SIMPLICITY 


Dans s bngrer oved Mp 


A Distinct 









Te »p Duplieato oo N 


ow ritter 





Success 
All of the supreme qualities that 


B Tieot on | ' ‘Sent on Tem Days 
Trial Witho mt Pp mit. ; $74 5 


plete Duy 





I. H. ©, GASOLINE ENGINES 
































—— Begin the New Year right, with New Collars, om hon hey hee ean the dutinguiahicy yb PTnees have made and kept Model G fore- 
Polis U. Bans Buptenter Se, New Cuffs of the right sud, LITHOLIN™ characteristics made I. H. C. engines unexcelled general purpose most in its class are paramount in 
Paws Building, 115 John Street, New York linen which is waterproofed. You wipe them engines for shop, mill or factory use. They will always j mem op the other Cadillacs— Model H, a 
~— clean and white as when new with a damp aaa we See ee ae ae large er oman vee ot luxuri fe lind 30 h. 
: : cloth. The saving in laundry expenses will their rating. Minimum fuel consumption Is ie tnensed by this uxurious four-cy. er, p- 
A WATCHMAKER swell your bank account, and you will have factory tes Touring Car, $2,500 (Catalog H 47); 
Bradley Polytechnic Institute style and comfort at all times. Hoe ab in eke raged gm Statio mary) in 4, 6,8, 10, 12, 15 and Model §S Runabout, $350, and 
Horo! 20-horse Model T Touring Car, $1000, 
qoore, Tienee ' Collars 25c. Cuffs 50c. Air Cooled E Engin: s in 1-horse power. - J J 
For eal Inet. ; Stocks carried by 1. H.C. local agents. Call on them or write sturdy single-cylinder cars de- 
Larges! and Rest Wet ch Sehool Free booklet on request showing latest fashions. the Home Office for catalogs and particulars. ib: a i T47 
in Amerien If not at your dealers remit |0 us, giving size, style, y ER © NY OF ERICA scribe n Catalog n 
_ We teach Wateh Ak rk, joweley, number wanted and we will mail, post-paid, INTERNATIONAL war: mods ours me : The remarkable economy of main- 
tg Tee gg THE PIBERLOID COMPANY 15 Harvester Bu Chicago, IM. —_ tenance in these latter types is em- 
ee ne es Ss ae Dept. 22 7 Waverly Place, New York sleaiuatatdl phasized in our booklet entitled 
¥ sy Ee. spring-tempered =r A be 
. . . . 
fale Sean. wi wide, = nts, each ne In’ ge . Sweet and What it Costs to Maintain One” 
- » 
0 p a SS pe cane, Se. Nickel Not based on theory, but on actual 
ag 0 feet 
DIRECT FROM MINE ah ing Saints. rour-fotd, pen of many owners. Copy free 
dt cen asking tor OKIE’ . 
be R & PA R — D R. H. MA RTIN, The Largest hir- Cooled Motor Made on for pest See atom -~4 ey ang el reliability, just the Prices include pair of dash oul lamps 
ASBESTOS FIBRE | orrice, st.PaAuL BUILDING RSE POWER Send for 282-page catalog No. 18-B : and tail tamp. 
for Manulactwrers use| 999 B’ way, New York 5 HORS THE L. &. STARRETT CO., Athol, Mass, U.S.A. CADILLAC MOTOR CAR CO., Detroit, Mich. 
’ ‘ Bore 6x 6 inches. 
ad auiieaieindinanapid 2 Member A. L, A. M. 








~ Plenty of cooling sur- 
rae Of)° face No engine ever 
Sav es ”) bd THE constructed with so few 


PH working parts. 
Write for Agency 














THE Nulite {*7°s Lamps acm = 


For Home, ian and Street 1] 
We also manufacture Table Lamps, 











Trade Mark Registered Gasoline tank in base Wall Lamps, Chandeliers, Street 
7 or outside. Lamps, Ete. 100 Candle Power 
a by | gg - i sted c nam ey hours ONE CENT. ‘Ne 
en uttin achine Air-Cooled Motor Co. Wists. He Suite. het 
ic —e Air-Coole Aiwolttely safe. THEY SELL AT SIGHT, 
Is a saving of @ per cent in your Lansing, Mich. Ee’ ~— terrtiory to good agents, (i Write for 


Shipping Room worth considering? 
Two Thousand Diagraphs in use 
by the Largest Howsees In the United States. } 


Chicago Solar Light Co. Deps . Chicago 


Pipe | Cutting and Threading Machi 








.? Your machive %& y rhing satisfacto but we would pot 










“ ndispensat 
ping & ax the typewriter is to an > to-date office For Either Hand or Power 
Mallard Distilling Uo, New York This machine ts the regular hand machine supplied 
Just a word will bring our free illustrated booklet Se an Cee ee vag -” 
describing the Diagraph and our “ No Error” System machine or taken from its base for 


of shipping goods, 
American Diagraph Ce., 10 N. 2d St., St. Louis, Mo., U. S.A small room, Illustrated catalogue— 


| ] ] le 0- price list free on application. 
t ' Vutean iron Works Y THE CURTIS & CURTIS co. ; pe 
. Automatic Water Supply en St., Bridgeport, Conn. Branch Office, 60 Centre St., N. Y. 


Vulcan Place | | oes & hand machine. Pipe i in 















































Ss iQ Most coonomical, reliable and efficient i i 
| you have runnine water the Niagara en VICTOR HAND FORGED AUTOMOBILES Ti ekee r 
Foot fall ‘obtainable from: spring. $550Up. 12H. P., Air Cooled iT pe 
\ ; ve Bog Write Re andlenes — fend for Se ee te pas- Th th h 
e senger Car ctor man and Delivery Wagons i 
; Niagara Hydraulic Engine Co. VICTOR AUTOMOBILE MFG. COMPANY ere are other tiny watches, 
14@ Nassau Street, N. Y. 13 Carroll St., Bt, Louis, Mo. but the one worthy to bear 
| 1 ‘ =a ee me ist ie OE Rese = ER | the name which always and 
60 YEARS’ everywhere stands for relia- 
EXPERIENCE ¥ . 





STAR RUNABOUTS]| Sexism. 
3 Models—$500, $600, $700 watch is called the 


The nobbiest little cars on the market. Beauty, 


tr . 
Simplicity, Ampie Power, Perfect Control, and d I 
Low Cost of Maintenance make them the Ideal a id 2in 


Trace Magks 

















Desians Car for business, professional or pleasure uses. 
Copyvricuts &c. Flexibly built to withstand hard usage on rough roads El 

a ketch and description ma i i L nor snr sus- of * 

a amerecending saetsh snd te creatnar a in city or country. | Have three-point spring sus It is in every respect a true Elgin 
iuvention i probably patentable, Communica- pension, pnewmatic tires, shaft drive and many other —made as small as consistent ' 

tions strietty Sontdential. HANDBE Mg paten | Sra good points. Let us tell you about them. Fine ‘ 4 . T | 
“Parents taken through Munn. & Co. recelve F selling proposition for agents. Good territory still with Elgin perfection. he small- 
apectal notice, without charge, in the open. Special bodies for business purposes. est watch made in America — the 
“Scientific Fimerican Model A-#500 STAR AUTOMOBILE CO., 303 Dearborn St., Chicago illustration shows its actual size. 
deomely Iiustrated week! jarwest . . 

Gulstion of any gotentidg {0 rhal, tae ae Every Elgin Watch is fully guar- 


wa four months, $1. 80 ie « * The leading ‘Bugineering anteed —all jewelers have them. 
Ui fC ara paper of the world. 1 600 Send for “The Watch,” a story 
k : occ ngi neeri ng pages of news and informa- of the time of day 
, SS BRICA tion relating to engineering . 
SEND progress in all parts of the BLG T. WATCH COMPANY 
L Anvining ssi: N CW S 214 Broadway p= ae amply illustrated oe oad Prosar 
S-a) 6s. CLinTo with trawings and photo- ; 
CH BESLY&CO RESTLUSA New York graphs. 10 weeks’ trial, $1 

































